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Hoxuann Akawemun nayr CCCP 
1961. Tom 136, Ni 2 


MATEMATHKA 
C. A. AJIBMEP 
O TIPHBJIMDKEHWH AHAJIMTHYECKHX ®YHKILMA B CPEXHEM 
MO OBJIACTH 
(ITpedcmaenexo axademuxom B. H. Cmupxoeoim 1 VIII 1960) 


PaccmorpuM xkslacc @yHKunit H, (p > 1), ananuruueckux B orpaHwueHHon 
OMHOCBASHOH OOnacTH D, quia KOTOpbIx 


If lo ={\\lF OP do §<oo, z=xtiy, doe=dxdy. (1) 


Alist HeKOTOpEIX THMOB o6vlacTeli, npunaniexamux Kaaccy Kapareogopy, 
MbI yYCTaHOBHM CBA3b MeK Ay HHTErpasbHbIM MOJYJIEM HeIpepbIBHOCTH tbyHKUHH 
f(2)€H, B D 


9(8,f) =sup {Nh IF (e+) — Fe) \mdos}™ (2) 


f(z) =0 sue D, uw ce nannyummMm mpH6nmKenvem B cpeqHem op.) (f, D) 


} NMOJMHOMaMH n-i cTeneHH, KOTOPoe OllpeyeAeTCAH KaK TOUHAA HWKHAA TpaHuila 


OHCeII 


1 
{\\1F @ = Q (2 pao,}"" 
D 
MO BC€BOSMOXKHLIM NomMHOMaM Q,(Z) n-fi cTeneHH. 
Most OyfeM MouIb30BaTbCA HepaBeHCTBOM 


b 


(Khaot [ur ce url dul’? <\aul\(1F ew pao)”, 


9 1B) D 
KoTOpoe cMpapenquBo, Korma F(z, u) ompezenena ia moOoh mapbl ToYeK 
(z, u), Z€D, ax u <b, u uHTerpanb cymecTBy!IoT. Ero MoxKHO NOy4HTb TEM 
%K€ METOJOM, KOTOPbIM ycTaHaBJIMBaeTCA OOOOWIeHHOe HepaBeHcTBO MuHKoB- 
cxoro (') qd @yHKUMH JByX BeLeECTBeHHbIX NepeMeHHbIX, ONpeeJIeHHOH B Ips- 
MOYIOJIbHHKe. : 

1°, IIlpupezem cHagana oMMH pe3ysbTaT WIA PyHKuAH Kacca Hp, B Kpyre 
|z| <<. 1, spastouiica aHanoroM H3BeCTHbIX Teopem Xapiu u JluTTDByya. 


Teopema l. 1A mozo umoboi dynkyusn f(z) Kaacca Hy 6 Kpyee 2 al 


—-yOoeremeopAAA YCAOEUIO 


{M1 Fren@+9) — f(re®) fp rar ado < Ai fs, r(4) 
|z|<1 
O<a<1,p > 1, Heo6xodumo u Oocmamoxuno, 4mobbl é6biNOAHANOCe KHepaéceH- 


cmeéo, 
0) 


Te 


Ag 


fg sa eee O opel: (5) 


P- ; 1/p. 
\ LF (re®) |P r dras} = 
0 


265, 


S3ameruM, 4TO 3//eCb H B JaibHelulem NocTosHHbIe A C HHJIeKCaMH He 3aBUCAT 
ot t, 9, n, 6. Jlanpiie B 3TOM MyHKTe paccmaTpuBaeTca OOnacTbD, orpaHuuex- 
Had aHaluTHueckol KpHBoH /KopsaHa. 

4 (m) 

Teopema 2. Ecau f(z)@ Hp ¢ D(p>1) u a (8, fF’) < Asd* 
0<a<1,mo p\?(f, D) < Aan-™—* Onn 6cex Hamypancnolx n > 1; 3decb m 
yenoe > 0 

Hametum xo 2oKa3aTepcTBa JwIa ctygaa m =O u oOnactTu D, copnayato- 
me c Kpyrom |2| < 1. M3 unrerpanbuoli copmyabl Koum umeem Ansa |z| < p, 

I 


, 1 LOS he 
i (Z) = Oni \ (€—2z)? ag, 
Le 
roe L,—oxKpyxHocth |G —z|=t/2(1— pp); nomaran C—z2z=u= 
=1/.(1 — p) e’*, nomyuumM Ha ocHOBaHHH (3) 


bo 


{A Ir eapede” cL  dos[ {eee ao) 
|zl<e BES, : 
se i 


< ao{ \\If @+y—-F@ Pao}. 


0 lzl<e 


VHi3 ycuioBuA TeOpeMbl BbITeKaeT OMeCHKa 


ee et es Wp As ; 
{Il UF @ ldo} < ae 


lzl<e 
OTCIOZa C MOMOLLbIO TEOPeMBl it CEL YECT 


{ Af LF (rete) — f (re®) ier dr do” <Ag| 4 
lzl<1 
JloxasaTeJIbcTBO 3aBepulaerca, eC MbI OOpa3yemM dyHKIIMI0 
3 sinn 29 4 


eee [ eu ou fie ate ig 
2an (2n? + 1) \ i (re’*) we 0 dp, zZ rex; 


Pr (2) = 


KOTOPadA ABJIACTCA MHOFOWIeHOM cTeleHH < 2n — 2, Mcnomb3yeM HepaBeH- 

CTBO (3) MH OWeHKH H3 ToOKa3aTebCTBa TeopeMbI JKeKCoHa. OTMeTHM, 4TO IPH 

p>1u ycnopun ow, (6, f) << A,6*, O< a<1, B xKpyre |z| <1 cmpa- 
n 


BeuBa o1euKa || f(z) — Sp (2) lhejc1 << Agn—*, rae S,(2) = a A, z* — yact- 
k=0 
Hada cymMa psa Totinopa pms f (2). 
O6patHasa Teopema o NpvOiM2KeHHM B CpeHeM OCHOBaHa Ha cyeyolleh 
JIemMe, 


JIemma 1. Ecau P (2) — muozounen n-tt cmenenu, mo 
[P’ Qo <nH| P (Ip, 


20e nocmosnnan H saeucum moavKko om o6aacmu D u pS 
Nites’ P : Ma 3. Ecau Oat ecex namyparbHolx n > 1 eoinoansemca Hepa- 
eencmso pn (f,D) < Ayn—™-*, ede m yenoe > 0,0 <a <1, mo f™ (2 EH,’ 


6 obaacmu D u eoinoansiomca Hepaeencmea 


op (8, f) SAS" npu 0<a<l, 


@p (8, f°") < And (1 +] In 6|) npu ow = 1. 
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“a “sw 


rar bg ao Te teh teil 


2°, MoxkHo ycraHoBUTh CBA3b MeXKLy HaWJy4WMM npHOmuxKeHHem p!) (f, D) 
B CpeqHeM Mo OOacTH WM MHTerpadbHbIM ycoBHem Jumma Aaa f (z) Ha rpa- 
Hue C oOnactu D; sry rpanuny MbI CHOBa npesmomaraem anHamMTHy4ecKO KpH- 
Boi )Kopana. Byyem rosoputs, uto f (z)€Lp (m, «) na C, ecan f(z) mpu- 
HayiexUuT Kaccy E, B cmbicne B. VW. Cmupuosa B D u ; 


L 


\\\F (s + 1) — F(s)P ds|"” <An | 1/2, 


0 


re F (s) = f(™ [z (s)], z = z(s) — ypapHenve munun C, s — nMHa mepemen- 
Ho Zyru wa C, / — znuuna KpuBol C, m uence > 0,0 <a<l. 

Teopema 4. na moeo umobu f (z)EL, (m, a), p>1, O0< a < 1, 
HeOOx0dUMO U OocInaMO4HO, “MOObL BbINOAHAACC HepaseHcmméo 


an Ue D) S Aig 8 Onan 


Sra TeopeMa TepseT cMbIca, ecu pi? (DY = Ap 0 << h/p. 
B 9ToM cylyuae cnpaBeluBa: 


Teopema 5. Ycnosue oi?) (f, D) < Aysnze-vP, 20e 1 — l/p<a < 1, 
p>, seasemca neoOxodumoim u Oocmamounolm OAA mozo, umoOol dynKkyuA 


f (é) dt, a€D, exoduaa 6 Kaacc Lp (0; &) HaC. 


de_—OQN 


j 


Ja wactHoro cilyyaa p = 2 Teopempl 4 u 5 OblmM ycraHoBweHb! B pabore (?). 

3°. Ilyctb Tenepp D o6o3HauaeT MpOK3BOMbHyIO OrpaHH4YeHHytO OMHOCBA3- 
Hy!0 OOslacTb C OMHOCBASHBIM JomouHeHHeM. Hcnonb3ya HeKOTOpble pesysbTa- 
TbI H ufen C. H. Meprensaua (*) B cooTBeTCTBYyIOWIMX BONMpocax TeOpHH paBHo- 
MepHOrO NpH6MxKeHHA, MbI ycTaHoBHM onenKy cBepxy tua p'”? (f, D). 


Tas dyuxuun f (z)€ H, (p > 1) B o6nactu D o6pa3yem dbyHKUHIO 


O3(2) = {{ FO)Ks6—z|) db dn, C= E + in; (6) 


(C—z|<1 


anecb 6 — duKcHpoBaHHoe uNcsio, 0 < 6 < |, 
Ks (r) ==(I — +) ann 0<r <8, Ks() =O ana r > 6. 


JlemMm a 2. ®ynxuyun D3 (2) nenpepolena na eceti naockocmu, Ps; (z) = f (2) 
Ha mHowecmee Ds mouex D, paccmosnue Komopotx Oo eparnuyet C o62acmu D 
boaowe 4, || f (z) — Ds (2)\\p’ < 2m, (8, f) O2za sbot KoHedHott obaacmu D', 
|| Bs (2) || pp < 24@, (6, f)/6, 2de Ws (z) = (OUs/d0x — OVs/dy) + i (OUs/dy + 
+ OV3/dx); sdecb Us(z) = Re ®s (2), Vs (z) = Im Qs (2), Wp (6, f) onpedernem- 
cx coenacHo (2) 6 o6aacmu D. 

Jlemm™a 3. [Iycme F (z) — anaaumuueckaa gbynkyun na mnoocecmee Ds, 
Henpepolenan 6 Kpyee K c yenmpom 6 HeKomopotl mouke 2,€D u paduycom 2d, 
20e d— Quamemp o6sacmu D. Ecau uacmuoe npouseodHele om u (z) = Re F (2), 
v(z)=ImF(z) no x uy cymmupyemot 6 cmeneHu p> 1 no kpyey K u 
lp (2) lk <M, 20e p(z) = (u,—v,) +i (u,+v,), mo cywecmeyem noau- 
Hom P(z) maxot, umo || F (z) — P (2) \lo < HiM6, 20e H, — abcomomnas 


 nocmosHHasA. 


3aMeTHM, 4TO JOKa3aTeJIbCTBO JIEMMbI 3 OCHOBaHO Ha cdbopmyvie 
OE ie Pe) 
F (2) =55\-Sat a \\be Ae 
te 
KOTOPy!0 MOXKHO JOKa3aTb Ip yCJIOBMH, 4TO p(z) CyMMMpyema B cTeneHu 
p>| no o6nacru D,F,(z) Hempeppisna B 3ambiKkaHuu A, arpanunal’ o6nactx A— 
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rlalkaa KpHBan z= 2 (s) (s — qumua ayrv na I’), aa KoTopon 


| j(w) udu <0, (7) 


0 


re j (u) — Molyb HelpeppiBHocTru 2’ (s). JloKasaresberBo STO dopMyvib 
u3pecTHo (4) npu p > 2 aa OOMaCTH C NpOMSBOA_HOK KopsanoBon rpannuen. 
Tyctb o6actb Dr orpaHuyeHa AMHHeH Cr, ABsAIOUeHCA OOpa3s0M OKpyx- 
nocTu |w |= R > 1 npu ofvonucTHOM oTOOpameHuu w = ® (z) JononHeHuA 
K D na |w| > 1, P(x) = ~. 
JIemma 4. Ecau S(z)€H, (p> 1) @ o6sacmu Dr(R>1) u 
| S @llogp <M, mo dan n> 


pn (S, D) <BMn?/R" (8) 


dan ecakoeo R, 1 < R< Ro, 20e Koncmanma B 3aeucum monocko om Ro. 
Tlyctb d(C, ») — paccrosnue TouKM C Ha rpanuue C oOnacru D yo HHH 
Crp upp R=1-+p u d(v) = supd (C, v) — dynKuna, BBemeHHad B pa6o- 
CEC 


te (°). C MoMOmIbIO MocIeHHX TpexX JIEMM yCTaHaBJIMBaeTca CeLywulad Teopema: 

Teopema 6. Ecau D — oepanusennasn odOnoces3sHaA OOAACMb C OOHOCEAS- 
Holm OonoaneHuem u f (z)€H , (p > 1) 6 o62acmu D, mo OaA ecex Hamyparo- — 
Hox n > | 


c 


10 Inn 5 
el?) (f,D) < Bro, |d(—F*), FI, (9) 
2de noctnosHnasn By He 3aeucum om n. 

OTMeTHM 4aCTHbIe CJlyuaH STOH TeOpeMBI. 

1. Ecau epaxuya o6sacmu D — enadKkaa Kpuean c HenpepolieHo epaujaroweli- 
cA Kacamearonol, mo Orn n > 1 u ato6oze0 & > 0 


1 \ 
—<? ’ 
meee | 


ede nocmosnnan Be 3agucum om &, HO He saeucum om nN. 
2. Ecau daa eaadkot epanuyet o6sacmu D ebinoanexo ycaosue (7), mo 


p°) (f, D) < Baw, ( 


A) (f, D) < Baw, (=, f) 


tl 
dan n > 1, ede nocmosznnan B3 ne saeucum om n. 


PoctosckHii-Ha-Jlony rocyapcTBeHHBIit Ijocrynusio 
yHHBepcuTer 22 VIII 1960 
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Hoknaye ARawemun nayr CCCP 
1961. Tom 136, Ne 2 


MATEMATHKA 


r. B. BAMAJIAA 


YCJIOBME PA3JIOKKUMOCTH ®YHKIMM B KBA3HMCTENEHHOU PAL 
BHE OCHOBHOPO MPOME)KYTKA 


(ITpedcmaeaeno axademuxom M. B. Keadounem 19 VII 1960) 


B pa6ore (') ycraHoBjeHo ycioBve pasioxKuMocTH (byHKUM B KBa3ucTeneH- 


HOH par 


~ (2) = yy anOn & 9 ’ (1) 
n=0 - 
rye 7€(0, uJ, wo(=, ae i 


n 


t ty tn 
ani, \= Tw “ata lard. ( fe a ied en) 


u u u 
Yin-—johw 
hes Me (u), one : n is ’ = LZ. 9 
Il, 
v=1 
’ Pp (u) R 
(=), gt) =(Gaaqa)> Hb. 5 (3) 
u 
= 4 
Oise. ta 18S Sn So, De = 
v1 u 


B wactosuleh paOoTe paccmaTpuBaeTcsa BOMpoc pasOKeHHA PYHKUMH B CXO- 
Aamulica pag (1), Ho TOMDKO Aa 3HaueHHH ¢ > UW; STOT IpOMe%KYyTOK MbI Ha- 
3bIBaeM HEOCHOBHBIM MpOMe€ KYTKOM. 

Onpeyeneuue. YcnoBHMcA TOBOpuTb, 4TO 


PEC n Cla)" Oe aes Areas 
ws Yv} 
ecm @ (t) OecKOHeUHO AUddepenyupyema U 


PROC lint ** te lw, Al, (4) 
v=1 


@n (¢) ompeneneHo B (3), C > 0 — abcomtoTHaa NocTrosHHad. 
OxasbipaeTca, 4TO YCMOBMA pa3ioxKMMOCTH PyHKuUMH B pay (1) B ocHOBHOM 


|. mpomexyrxe (0, wu] cymecTBeHHo oTrmMualoTca OT yCIOBMH pa3/l0xKMMOCTH BHe 


OCHOBHOFO IIpoMexKyTKa, TO BbITeKaeT U3 CJIeAyIOUMX TeopeM. 
Teopema 1. J[za ecakott dynKkuyuu 


CeCe (lu, Al),  ¢élu, Aly eer =~ wy 
{lyy} 


- cnpasednueo Hepasexcméo 


‘ 


| Rn (u, t)|< con (<, v)> (5) 


2de 


n—1 
t \ 
Rr (u, t) = 9 (f) — 2 aon (=, v): 6) 
k=0 ‘ 
PaccMoTpyuM MOCJIENOBATeJIbBHOCTH U4HCEJI 
0=4<%m <a<..., (7) 


0 = By<aCr <a pa—eeee, By SGiyg Vi tle 25 nee 


t ob ) 
HW COCTABUM (PYHKUHH WO, (— ; a) , On (—, B). 
Teopema 2. [pu t > u cnpasedausol Hepasencmea 


eama(t, \<colt.)<MeaHey*a(s.). © 
2de {ay}, {B,} onpedeneno: 6 (7), 


Ot og pte yen 
Gn (x) =r isang {] zta,zta,’ 
C v=1 


v= 


npocmot Koxmyp C oxeamelwaem oKpecmHocmu nyset sHameHamenn nodoirme- 
epanbnotk dynKuyuu. 
CnenctsBue. B ycnoBuax Teopembl 2 cipaBe]JIMBbI HepaBeHCTBa 


. i on ts aD 
ito ($. A) <o(t-9) <I ST Bae (8). 


a, — 7 


IIpH momomu Hepapencts (5) u (9) qoKasbIBatoTca: 
TeopemaA. Ilycrp 


pec, (Lu, ol), 
{IIv,} 


1 
=) < 11. <. Tac? uy eh men, 


I =| (2) 1" —0, Koea n oo. (10) 
Toeda ps0 Py 
9) = S' av, (=, 7) 
n=0 


cxodumca paeHomepHo Onn ecex t € [u, vI. 
Teopema B. Ilycmo 


p(EéC, (fu, o)), 
ily y} 


Xo =.0 Tv > ov, o> 0, 
i n—l —won 
lim HH as | 4)" (Gy -1]' =0. (11) 


Toeda ps0 


ef) = SI Ann (= , 1) 


cxodumcsa paeHomepHo na ecem [u, Vv]. 
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Sameuauue. Teopemp A u B noxKaspipaior, uTo ¢ yBeWueHHem OxicT- 
POTbI pocTa NocneZoBaTebHocTH {Yy} MpomexyToK cxozumocTH [u, v] pana (1), 
BooOUle TOBOpPA, CyKMBaeTCA, HM ECTb OCHOBAaHMe MONaratTb, YTO Mp JocraTouHo 
ObicTpoM pocte {7} psa (1) Moxer cxoquTbesA ToOMbKO B TOUKe ¢t = U. 

Uro Ha caMoM Jlevie STO TaK HM YTO LOCTATOUHbIe yCOBUA, MPHBeeHHbIe B TeO- 
pemax A u B, cytlecTBeHHo (B CMbICIe ONHCaHHA AB/IeHHA) He MOryT ObITb yTOU- 
HeHbI, JOKA3bIBaeTCA CJIEXYIOWMMHM MpeqorxKeHHaMi. 


TeopemaA,. B ycaoeuax meopemn A cywwecmeyem dynkyua @ (ft), Onn 
Komopoui npu 


“il teal tet 


20e uU< Ui < U, & — HeKOMOpOe 4UCAO, pxO 


Q () = s QnOn (=, r) 


n=0 


pacxodumca Onn ecex t € [u, vI]. 


Teopema Bi. B ycnoeuax meopems B cyluecmeyem dynkyusn @ (t) makaa, 
4mo npu 


oO ie © (vi 1) -o >. 0) \ v =e eee 


a—1 


tT SH@y- Te 


ps0 
eZ) = Sy anOn (+ ’ 1) 
n=0 
pacxoOumcsa Onn ecex t € [u1, VI). 


Teopema B,. B ycaogusx meopeme B npu 


lim —- = co 
Vv 


v—>Co 


cywecmeyem cynkyua @ (t) makas, umo ps0 


= t 
p (4) = 3 nin (=, t) 
n=0 
pacxodumca Ona ecex t > u. 


VuctutyT mMatTeMaTHKH H MeXaHHKH Moctynuao 
Axagemuun Hayk ApmCCP 21 V 1960 


LWMTHPOBAHHAS JIMTEPATYPA 
1[T. B. Bagaasan, U3s. AH ApmCCP, 6, Ne 5—6 (1953). 
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loxaagn Akagemuu nayr CCCP 
1961. Tom 136, N 2 


MATEMATHKA 
Cc. K. FOXYHOB 
O HEEXWVHCTBEHHOM «PASMA3bIBAHHH» PA3PbIBOB 
B PEWWEHHAX KBASHJIMHEMHbIX CHCTEM 
(ITpedcmasaexo axademuxom M. B. Keadouuem 30 VI 1960) 


Peub B 9TOM 3amMeTKe OyeT HATH O TeOpHH OOBIKHOBeHHEIX udpdepeH- 
WHaJIbHbIX YpaBHeHHH, ONMCHIBAIONLUX «pa3Ma3bIBaHHe» Pa3PbIBOB B KBa3H- 
JIMHeHHbIX THunepOouMYeCKHX cHcTeMax. UToObl Takoe pa3Ma3bIBaHHe OCyLIecT- 
BUTb, Mbl JOJDKHbI HYJIM B MpaBOH yYacTH CHCTeMbI 


OF ; (1, Gaia ae) a 0G; (qj; cr eS) ey, (1) 
ot Ox 
Ont 4; 
3AMeHHTbh Ha BASKHe WICH! — (e >| bir ala OG6bIKHOBeHHbIeE ypaBHeHHA 


t— ax 
NoyuaTcA, CCIM WCKaTb pelleHHA Bua gj = qj (==) == q; (t). 


VW. M. Yenscbangz moctaBusa B (') 3anauy u3yyeHua 9THX ypaBHeHHit. Mbpl 
MOKa2KeM, 4YTO MOFyT CYIeCTBOBaTh BNOHE pa3yMHbIe |b], MpH KOTOPBIXx 
pelleHHe, OMHCbIBAaIOMee pasMa3aHHbI paspbIB (yapHy!o BowHYy), He OygeT 
@JIMHCTBeHHbIM. 

PaccMoTpHM CHCTeMy 


OL, oli F 
9 Gi fs) Ip 
‘ + germ (2 Shae) (2) 
L = q} + 392 + 592 + 260% + dem + 6e%, 
Dh G2 4°02 3. G2 4 Che et terns 


rye 


Jlerko T1poBepHTb, YTO STa CHcTemMa pH e=O0 saBaneTca runepOomuue- 
cxol. J[ma o6ecne4eHHA SBOJIONMOHHOCTH (NO mMHelHOMy mpH6sM>KeHHIO) 
cucTembl (2) c ¢ >0, JocTaTouHo noTpeOoBaTb MOMOKUTEMbHOM ONpeseseHHO- 

= P= ORS 
cTn |||. Bygem y (2)' uckaTb pemienua suga g; = q,(t) = )-¥ pas- 


HeHHA JIA g;(T) C HCHOMb3OBAHMeM MMeIOWIMXCA Y HHX NepBbIX MHTerpasoB 
MOryT ObITb IIpHBeJeHbI K BUY: 


= 2 
Ng, = —da Ds, ’ 


dq: =— 6;dt. 
Sylecb 


A = L—aLt — Ayq, — Arg, — Asqs; D => > bin5:5p; Ay, Aa, As — nocTo- 
AHHbIe HHTerpupoBanna. 


TpaekTopuu, onpegennemble B MpocrpancTBe (41, gz, Qs) ypaBHeHHAMH 
(3), OpTOrOHaJIbHbI B CMbICuIe MeTPHKH, 3aqaBaemMoH dopmon D, k moBepxHo- 
CTAM ypoBHa dyHkunn A. J[puxKeHHe NO STHM TpaeKTOPHAM MpOHCXOLUT B 
PAP) 


a ME ee 


_Jlerko y6equTpea, uTo moBepxuHo- 


cTOpoHy BospacTanua A mpu pocte +t. Pa3mMa3aHHbIM pa3pbIBaM OTBeUaIOT 
9i(t), CTpeMaulveca K KOHeYHBIM HpeseamM mpy t—>-- oo. Herpyguo y6e- 
AMTbCH, YTO STH MpeMeMbl ABUAIOTCH CTalMOHapHBIMH TOUKaMH (yHKUHH 
A (qa, Ga» 9s)- 
B HallieM MpHMepe MbI NOJOKHM & = 7/, Ay = —2/,, A, =O, Ag = fo. 
Crauvouapubie Toukn A wMewr KoopauHaTE! g, = 0, g,=0, a qa Haxo- 


AuTCA U3 ypaBHeHus */,¢% —q.—1=0, wmetonlero yBa KOpHaA (OobleMy 
9, OTBeYaeT MeHbluee 3HaueHHe A), 


ctw A =const mpu A, 6ombiem na 
MeHbINeM OOOHX KPHTHYeCKHX 3Ha- 
YeHHH, TOMeCOMOpdHE! MWOcKOcTH. 

Tak Kak ToMosioruyeckasn CTpyK- 
Typa MoOBepxHocTeH ypoBHA MOxKeT 
MeHATLCA TOJIbKO IPH Mpoxo*KeHHH 
A uvepe3 KpHTHuecKHe 3HaueHus, 
TO fla Bcex A, 3aKJIOUCHHBIX MeExK- 
Ay KpuTuyeckuMH, OHa OyzeT ogn- 
HakoBa. CrpykTypa THUMYHOH TaKon Puc. 4 
MOBeEPXHOCTH H300paxKeHa Ha puce. |. 


~Touxu A u B—xputuyeckue aaa A, npuyem A pacnonomwena «BHYTpH py4- 


ku» (ipH A <A,), a B— «Bue pyuku» (1px A>A,). CrpykTypa moBepxHo- 


cTel ypoBHa BOmH3H TouKH A u3z06paxKeHa Ha puc. 2. JIlumuu, OpToroHautb- 


= 


HbI€ K MOBEPXHOCTAM YPOBHA HM BbIxXOAAulMe M3 A B CTOPOHY Bospactanua A, 
BbICeKalOT Ha Ka)KJOH W3 NOBepx- 
Hocteh cAg> A> Ag ofHomep- 
HbIM 3aMKHYTHIM WAKA Z,4, OXBa- 
THIBalOWHH pyykKy Tak, KaK 93TO 
Mloka3aHo Ha pHCyHKaXx. 
Crpyxtypa Touku B= anauo- 
ruuHa ctpyktype A. Mutepecyro- 
ive Hac OpTOroHaJbHbIe Tpaek- 
TOPHH, BbIxXo,aulHe u3 B, BbICeKa- 
Puc. 2 ror Ha A = const (Agi Ae) 
' UnKI Zp, paciMOJO*KeHHbI Tak, 
Kak 9TO MOKa3aHO Ha puc. I. 
Icuo, ato Z, u Zp MepeceKaloTca, T. e. CyleCTByeT NO KpaliHeH Mepe OHA 
TpaekTOpHa, coeyquHAIoMlan TOUKH A u B. Ognako 9Ta TpaeKTOpHA MOKeT 


>. ObITb WH HeeHHCTBeHHON. 


B camom fese, BbIGpaB A, u A, (Ag> A, > Ag > Ay) HM H3MeHMB MeT- 


puxy DB o6nactH Ay > A> Ag, MoxKHO MOONTECH Toro, 4TOOb! WHKI Za 


wa A=A, 4 Unk Zp Ha A= A, OpltM CcoeqHHeHbI Oomee 4eM OHO Tpa- 
eKTOpHeli, OpTOroHasbHOH K moBepxHocTam A = const. Tlocrpoenue TakoH 
MeTpHKM HajlO HauMHaTb C MpOBeMeCHHA CaMHX TPaeKTOPHH, a 3aTeM BOJIb 
TpaeKTOpHH CKOHCTpyHpoBaTb D, uToObl BbINOJHHTb YyCOBHe OpTOroHaiJb- 
HOCTH. 

Ilocne storo D,.MoxkeT ObiTb mpofomKeHoO Ha Bc oOsacTb A; > A> A; 
BHOHE IpOH3BOJIbHO. 


Tlocrynuso 
21 Vi 1960 


I[MTHPOBAHHAS JIMUTEPATYPA 
1U.M.Teapsngmaua, YMH, 14, B. 2 (86), 87 (1959). 
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Jloxaangn Akafemun Hayk cCcCcPr 
1961. Tom 136, M 2 


MATEMATHKA 
B. H. )KEPAJIOB 


KPAEBAS 3AQA4UA JIS YPABHEHHA CMEWIAHHOFO THIIA 
BbICHJETO NOPATKA 


‘([1pedcmaeneno axademuxom H. H. Bewya 29 VII 1960) 


1. Ilycrb D — ognocBa3Haad OOaCTb MOCKOCTH z= x + iy, orpaHHueHn- 
Had MHHe )Kopzana 0 c KonWamH B ToUKax A (0, 0) u B (1,0), pacnonomen- 
HOH B BepxHeli NomynuocKocTu y > 0, u xapaxTepucrHkamu AC : x+y = 0 
uCB:x—y=1 ypapHenua 

/ Qe 2\n 
pe + sgn ys) u=0. (1) 
OueBuHO, OCb X €CTh JHHMA BbIPOKJeEHHA THNa ypaBHeHHs (1). 

PaccmaTpwBaetca cJleslyloljad 3aaua: 

OnpenenuTb cbyHKuUMIO u(x, y), ABJIAIOWLyIOCA pelieHHemM ypaBHeHua (1) 
B oOnacTH D npu y= 0, HempepbIBHYy!0 BIWIOTb JO rpaHUlbl M MMeIoLLy1o Helpe- 
PbIBHbIe YaCTHbIe NpOHsBoyHble AO (2n — 1)-ro nopsAyKa BKJIOUHTebHO BCIOAY 
B oOmacTH D, 3a BO3MOXKHbIM HCKIIOUCHHeEM OKpecTHocTel Touek A u B, rye 
MpousBosuble (2n — 1)-ro nopazKa MoryT oOpatiaTbca B OecKOHe4HOCTb Ho- 
pAKa HMXKe C(MHUIbI, CCH Ha JHHHH O H Ha OMHOM M3 XapakTepHcTHK, Ha- 
mpumMep Ha AC, BBINOJHeEHbI yCIOBHA 


a Op \e ee He (t) Hao, (2) | 
(Sat Su aa) * Vpn (x) wa AC, (3) 
pe ©) = ve (0), 2 — 0 ieee 


Qe, te — 3aaHHble (yHKUHH, IpHyem tp, 2n — 2k pas, age, 2n — 2k— 1 
pas HellpepbiBHo Auddepenuupyempl. He Hapywiad OOWLHOCTH, MOxKHO CUUTATb 
Pr (0) = gril) = 0. 

BaxHOCTb paCCMOTpeHHA Takoro pofla 3ayau nomsepKuBanach A. B. Bu- | 
nase (*). [leppaa mombirka pelieHia 3aauv, aHasOrH4Hou CchopMysMpoBaHnHod, 
in n = 2 Opwia cyenana P. A. Arvmespim ('). B 1aHHo 3aMeTKe Mpeqviaraerca 
KOKa3aTebCTBO CYMeCTBOBAHHA M €MHCTBEHHOCTH pellieHHa CcbopMyJMpoBan- 
HOH 3aauH. 

2. Ilpu peweHuu 3ayauH HCHOuIb3y!IOTCA HeEKOTOPble COOTHOIeHHA M3 TeO- 
PHM MoMaHalMTHyeckux dyHkun. Vspectuo (*), yro n-rapMoHuyeckyto (byHK- 
WHiO W(x, Y) MOXKHO MpescraBuTb B BHJe 


n—l 


u (x,y) = Re >) 25¥s (2), (4) 


s=0 


re aHawHTMyeckve (pyHKUHH Xs (Z) OHOSHAYHO OlpesematoTca yepes u (x, y), 
€CJIM BBINOJIHEHbI, HanpHMep, yculOBHa 


x) (0) =x) (0) (s=0,...,2— 1); 
46) (0) = 0 (it = Og sl si asieneee ral): 


@MyxKuH10 
n—1 
mi 
v (x,y) = Im D}2*xs (2) 
s=0 
HaSbIBaloT MO/IHTapMOHMYeCKOH yHkuMeH, conpmKeHHOH c u(x, y), a BbIpa- 
 2KeHve 
n—l 


F (2, z) = u(x, y)+iv (x, y) = yy; (2) 


NoOMaHaIMTHyeckohK dyHKuHe nopalKa n. 


. Ws ckasannoro caenyer, uo v (x, y), a ceqoBatembHo, u F (z, z) ompene- 
JAIOTCA Yepes u (x, y) C TOUHOCTHIO JO nN? BellleCTBeHHBIX KOHCTAHT. 
.. MetojoM MHAyKIMH MOxKHO JoKa3aTb, 4TO ONpeeeHHbIe TaKYM o6pa3om 
 yskunn u(x, y) u v (x, y) yaosnersopsior coorHomeHuam 


| 


du (x, y) dv (x, y) 
. mat Tiny ’ — =] Ss 2s+1 - mee ees BL Y 5 
pa ( ) n Ox" 259 y2s ( ) Ce Ox? 251g y28T1 u ( ) 
spas Ov (x, Y) S2s-+1 d"u (x, y) 
i a = 23) (— 9) G8 erate ae nM 


s=0 


3. Byjem uckaTb pelileHve 3aauv Jia cily4aa, Kora O ecTh MosyoKpyx- 
HocTh |z— +/2| = 1/2, y > 0. ToKa3arenpcrBo cyllecTBoBaHHA pellenua Ja 
cmy4aa, Kora O ABUIAeTCA JHOOOH Tiayqkow KpHBol PKopyaHa, Moxer ObITb 
nowlyyeHoO Mp NOMOuIM KOHdopMHOroO oToOpaxkeHHa. 

OG6osHaunm 4vepes Di u D2 Te uactu oOnacTH D, B KOTOpbIX COOTBETCTBEHHO 


yom y <0. 


3aMeHaa ypaBHeHue (1) 9kKBHBayieHTHOM eMy CHcCTeMon 


fo 02 
sat sen Wa = t (x, y), (7) 


Oru, ru, 
ay F SEN Ye = Urs (4, y) Ar =A, one eae) (8) 
M y4HTbIBaA KpaeBbie ycuoBua (2) u (3), NoMyyaem Jia ypaBHeHua (7) MH Kax- 
-\ foro 43 ypaBHeHuii cuctempl (8) sagauy T (tomb3syemca TepMuHOAOrHet 
A. B. Buuanse (*)). Pemtaem mocieqoBaTesIbHO NoJuJyYeHHble 3aauu, HadHHan 
_ ¢ Mocnequen. Tax Kak wu, = 0, To noceqHee ypaBHeHve CucTembl (8) ecTbh ypaB- 
_ Henve M. A. Jlaspentnesa. CresosatebHo, PyYHKUMA Up_;(x, y) Halimerca u3 
pelienua 3agaun T ya sTroro ypaBHenua (°). Bce ocrabuble 3aau ABIIAIOTCA 
_ Mo cBoeMy XapakTepy O/MHAKOBBIMM: JIA KaxKIOH 43 HUX TMdhepeniMasbHoe 
_ ypaBHeHve HeosHOposHo, Ho Cc H3BeCTHOH MpaBow yacTbio. UroObl MoACHMTH 
" cxemy pellleHia STHX 3afa4d, OCTAaHOBHMCA MospoOuee Ha NepBol U3 HUX. 

YuutpiBaa, wo Ha AC)=—s & = ‘ho (x), MerKO Toy4aem oOmlee MpescTaBeHHe 
 pellieHia ypapHenua (7) B oOmacTH De. OHO uMeeT BUY 


u(x, y) = G(x, y) + Pi(x+y), (9) 
tae G(x, y) — usBecrHas, P1 — mpousBobHaa 2n pas Auddepenuupyemaa 


— dyHKUMSA. : 
B o6nactu D, w(x, y) ABAAeTCA N-rapMoHMyuecKoH dyHKuMel. Bsezem 


| conpsxKeHHy!o ef n-rapMoHWuecKy!0 yHKIMIO ¥ (x, y), YOBJeTBOpsATOLLy10 
_ +ycJloBHAM 
aPamo (0, 0) _ g (k= 0.2 ih mt — 1p = 0 ee eG) 
ax" 
Ucnonpsya mpescrapsmenve (9), a TakxKe CBOHCTBO HEIpepbIBHOCTH 4acTHbIX 
NpOU3BOLHEIX (byHKUMH w(x, y), 43 ycnoBui (6) nomyaum 


ne a(x, 0) = 2" OF” (x) +O. G) aT. Same (ay 
2 275 


3necb ctbyHKuHH Q, (x) H KOHCTaHTHI a, Onarofapx ycnoBuam (10), BnomHe 
ompeyleeHbI. 


Ecav, Noub3yxicb dopMyJiow (9), BEIMHCIMTb Nom (0) hl ae 
TO, IIpHHHMas_BO BHHMaHHe cooTHoleHHaA (11), nomyaaem Ha AB ycnosua 
A"*u (x, 0) +a,A"*v (x, 0) = Pa (x) (R=1,...,7), (12) 


rie P, (x) — BnomHe oMmpezeeHHbie PyHKUHH. 

Takum o6pa30M, NpHXOMM K CJleqylouleH 3afaue: 

Haliru B oOmactH Di nommaHanuTHyeckylo dyHKunio F (z, z) = u (x, y) + 
+ iv (x, y), ecm Ha rpaHuue Di BbINOHeHbI yCOBHA 


A**u (t) + by (1) A* “ov (1) = & (0), 
OFT atau: Pr kil) ae Ge (13) 


6, (t) = ik tE€AB; CR © =a (), t€AB (Rs n). 

Kax noxasan M. II. Tanuu (°), sra 3anaua SKBUBaJIeHTHa m 3anauam Tvab- 
GepTa JJIX yKa3aHHOTO NOuyKpyra, pellleHHe KOTOPbIX B ABHOM BHJe MOKHO 
MoyuHTb, ucnomb3ya Metox JI. HW. Un6puKoson (°). 

BemlecTBeHHad YaCTh MOJIyYeHHOH MoOMaHasMTHYeCKOH GbyHKUMH Maer pe- 
ieHHe CoOpMysJIMpoOBaHHOH Hamu 3ayauu B OOnacTH Di. Ecau o6o3HauuTb ero 
yepes u’ (x, y), TO B OOmacTH D2 pelieHHe faeTca copmyvion 


u(x, gy) =u ey 0) eG Ga) a a0 


EJMHCTBEHHOCTh peleHHA culelyeT H3 TOFO, 4YTO PH HyJIeBbIX TpaHMYHBIX 
yCJIOBMAX BCe ypaBHeHHA CHcTeMbI (8) H ypaBHeHHe (7) MpeBpallaiorca B ypaB- 
HeHus M. A. JlaBpeuTbeBa, JWId KaxKOro 43 KOTOpbIX 3afaua T Oyner MMeTb 
JIMIUb HYyJIeBoe pellieHHe. 

B 3aksl0ueHHe aBTOp BbIpaxkaeT riyOoky1o OnarogapHocts JI]. UW. Un6puxko- 
BOH 34 PyKOBOACTBO paOoToH. 


Ka3ancKH YTocyapCTBeHHbIli yHHBepCHTeT Tloctynus0 
uM. B. MW. Yapanopa-JleHuna 6 VII 1960 


WMTMPOBAHHAA JIATEPATYPA 


1P. A. Arumes, Tp. Ka3anck. aBHaunon. HHCT., 25, 3 (1957). 2 A.B. Bua de 
3e, Tp. Matem. uuct. um. B. A. Creknopa AH CCCP, 41,3(1953). % A.B. Bumagse, 
Tp. 3-ro Bcecoio3H. Mate. cbesya, 3, 1958, crp. 36. * HW. H. Bexy a, Hospie metogni pe- 
WeHHA SJJIMNTHUeCKHX ypaBHeHHH, 1948. °® M. Il. Tauuu, J[AH, 80, Ne 3, 313 (1951). 
$ JI. W. Uu6puxKosa, Yu. 3an. Kasancx. yans., 117, KH. 9, 48 (1957). 
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Jloxnann AKkayemun nayr CCCP 
1961. Tow 136, N 2 


MATEMATHKA 
A. HW. KAHEJIb 


O HEKOTOPBIX 3AHA4UAX YPABHEHHM TEOPHH FOPEHHA 
(ITpedcmaezeno axademuxom H. I. Ilemposcxum 25 VII 1960) 


B teopuu ropenva (') paccmarpupaerca sanaua Kowu gaa ypaBHeHHa 
duldt — Ouldx? = F (u) (1) 

IIpH HayasIbHOM yCJIOBHU 
U\|t—9 = Uy (x). (2) 

B HacrosileH padore uccmeqyerca nopefeHve pemlenua 3agauu (1) — (2) 
Mp ¢—> co [pH HeKOTOPbIX e€CTECTBEHHBIX MpeAMOMOKEHHAX OTHOCHTEIbHO 
F (u) uw uo (x). 

Teopema 1 ectb o606uleHHe OCHOBHOM TeopembI paGornI (7). Teopempr 2—4 
oOoOularoT HM YTOUHAIOT pesyIbTaTE! paGornl (*). B reopemax 5—7 paccmaTpuBaer- 
cA cilyyaH PUHUTHOH, T. €. paBHOM HyJIO BHe KOHe¥HOTO HHTepBasla, PyYHKUMU 
Uy (x). PoxcTBeHHbIM BOMpocaM MOcBsAIleHbI TakxKe padotH (*-"). Hume BcioLy 
mpesnoslaraetca Mocrarounaad rviayKoctb F (uw). 

Teopema l. /Tycmo u (x, t) — pewenue sadauu (1) — (2), 2de 


BuO ere be 0:4 \F.(u) < 0 npur 0 < <a al, 
me. UVenpus0i< u <a, Sa;. F (u) > Oinpit. @ = =) 
1 
F(l) <0; \F (uw) du >0; 
“ 
QyHKyuA u, (x) He yOvoleaem uu OAA HeKOMOpPKLX x1 <\ xe 
mn Aye oe pu << Xx; TRE Egat Nah he 4). (4) 
Tlycmo iu (x + mt + C) — cmayuonapHoe pewenue ypasnenua (1). 
Toeda npu nexomopom C=C°® |u (x, t) —w(x + mt+C)|—0 npu 
t{— co pdaeHomepHo no x, u3mMeHAOLWeEMYCA NA é6cell 4UCAOBOU OC. 


Woka3sateabeTso. Jlepefimem kK KkoopfuHatamM x’ = x + mt, 
t’ = ¢, 0603HauHB MX CHOBa yepe3 x Hu ¢. YpaBHeHue (1) npHMer BHT 


Ou/dt — Ouldx? + moduldx = F (u). (1’) 


B HovlyuloCKOCTH t>0 mnpegcrasum pemenue u (x, 7) sagqaun (1’) — (2) 
B Buse u(x,t) = u(x.+C (x, t)). Tak xax u’ (x +C) > 0, u(— 00) = 0, 


4q u(+ oo) =1 (1,2) u mput>0 O< u(x, t) <1 (‘), To TaKoe npencraBneHue 


BosmMoxHO. Jina C (x, t) nomyaHM ypaBHeHHe 
OC/ot — 0?C/Ox? + b (x, t) OC/dx = 0; (5) 
' g . 
d(x )=m—p' (ule )l1+/p Wl, (6) 


re mo onpenenenui p (u (x, t)) = p [u(x +C (x, O)] = ul (x +C (x, t)). 
eAaf Tl 


MoxkHO MOoKa3aTb, YTO 


p(0)=p(1)=0; p’O)>0; p’(1)<0; p(u)>O0 npn O<ucl. (7) 
Tenepb jocrarouHo JoKasaTb, uro mpH foo cymecrsyer limC (x, t) = 
= const =— 00. 
Tlycrp u (x, 2) — pemenve sagauu (1’) — (2), rae uw, (x) =O mpu x< 0; 
Uy (x) = 1 npn x > 0. Us npwnuuna Makcumyma CJlefyeT, 4TO 


Ub (XK Nap) NO t) <= Ue ao) (8) 


Be3 orpaHHueHisA OOIJHOCTH MOXKHO TIpeINONOHKUTb AONOJHUTeIbHO, UTO 


0 < uy (4 0) Uy eee (9) 


Yuntpipan (8) paBHOMepHoe MO BCeM X CTpeMJIeHve u (x, t) K HeKOTOpoMy 
cralMoHapHomy pemiennio (7) u (9), c MoMoutbIO oleHOK Tuna Bepxureiina (°,°) 
H OapbepHbIx (yHKUMH MOXKHO JOKasaTb, YTO B Momynmockoctu ft > fo > 0 

C (x, f= C, (x, ) > Cae): (10) 


3yecb Cy, C. yROBeTBOpAIOT ypaBHeHuio (5), He yObiBaloT No x, HMeIOT BMeCTe 
C MPOH3BOMHbIMM cTeleHHOM MopaoK pocra no x; Cz orpanwyueHa B Moynso- 
cxoctu ¢t > ¢,; C, orpaHvuena B 1060 nomynosoce |x| << N, t > to, M MoxkHO 
yYKa3aTb TAKOe Xp, ITO MPH xX > X%, fF > fy 


lCil << e* + K, O0< eva, K = const) (11) 


Tak Kak Up (x) He yOpiBaer, To Ou/dx > 0. Tora, yunTbiBan ee (6), (7), 
(8), MOxeM YTBep?KaTb, TO 


b (x, t) Sm Tipe Veet, (12) 


wu uTo 6 (x, 4) orpanHuyenHa B m060H nonynomoce |x| < N, t > t). ostomy 
MOXHO MOCTPOUTh HenpepbiBHylo dbyHKum1o b (x) Traxyto, uTo b (x) < 6 (x, 2) 
B Toynsockoctu t > t,, b(x) > m npn x > xX. 


x 


YMHOXKMB ypaBHenHe (5) aa C; na f (x) = exp (—{bat) WM NpouHTerpH- 


pe 110 X OT X JO + oo, YYHTBIBAA MIpH 3TOM cnoficrsa 6 vu C;, Nomy4umM mpH 
0 ine 
hes aC, te on, : 
#\ CG OFOR=-fS—\igQe-—Hae<0, i=1,2 
Ae x 
(13) 

Hepaseucrsa (13) u (11) o6ecneunpator cna6yto cxonumocth C (x, t) = Ci—C2 
pH ¢—> oo, YuuTbiBad TakxKe OMeHKH Tuna Bepuuireiua, nosy4aum Torma, 4TO 
C (x, ¢) crpemurca mpu ¢ > co paBHomepHo Ha J060M KOHe4YHOM HHTepBasle 13- 
MeHeHHsA X K HEKOTOPOK TpexebHol dyHKunU C° (x), yloBeTBopsioMleH ypaB- 
HeHHI0 — C” + 6 (x) C’ = 0, rye b (x) > m npu x > x). Tax kak, B cuay (8), 
C° (x) K TOMy »%e HM orpaHuyena, To C® (x) = const. 

Hasopem uo (x) BO3MYUJeHHbIM CTalMOHapHbIM pelleHHem, ecmu w, (x) = 
= u(x + Co (x)), rae Co (x) — byHkuna orpaHwueHHo Bapuaynn Ha Bceli 
YACIOBOH OCH. 

Teopema 2. [ycme F (u) yOoesemeopaem ycaoguam (3) uau ycaosuam 


(cp. (*)) 


PMO) =) Fi1)'= "0; F(0) 0) aye, (14) 
PF’ (u) <F' (0), F(uy>0 npu0 <u <i, 


(i 


Uy (x) = u (x + Cy (x)) — soamywennoe cmayuonapnoe pewenue, Oono»anumesc- 
HO yOossemeopsioee OOHOMY U3 Ycaoéuti: a) Uy (x) He yOvieaem; 6) |\[uo (x) — 
— —u(x)i/u’ (x)|< ©, 20e & Oocmamouno maao. 

Toeda cnpasedaueo ymeepocdenue meopemo 1. 

___ Hoka3ateiperso avasorMyHo npuBeseHHomy Bblille. 3fecbh B pasnomKeHHu 
| (10) npn t#=0 Ci, C2 ne yOptpaior u orpanwuensi. Becro (8) ucnompsyrorca 
_ HepaBeHcTBa 


» w(x 4-C’) < ulx,t) << u&(*x+C’), .C', C’= const, © Ge(8) 
Ycsopwe a) um 6) OOecneynBaer BbINONHeHMe HepaBeHcrBa (12) npu 


tS, >0. Tak, npa wammuun ycnosua 6) c nomombI0 oneHoK Tuna Bepuuireit- 
_ Ha MOXKHO MOKa3aTb, 4TO 


b (x, t) =m — p’(u)(2+O0(e)) npu t>4,>0. (15) 


_ Ws (15), yanrprpas (8) u (7), nonyaum mpu € JocrarouHO MajioM HepaBeH- 
\ecTBo (12). 

) . Unrepecuo ormeruts, uo ecau F (wu) ynopnerBopser ycnosusam (3), F (u)=0 
mpu 0 < u< a, TO MOKHO NocTpouTh Taky!0 *byHKUMIO Uy (x), MOHOTOHHYIO, 
| paBHyto equnuue np x > 0, crpemantyloca K HyJI0 IpH x —> — oo, yTO pellle- 
| ave 3agjaun (1) — (2) ne crpemutca np f— co HM K KaKOMy CTAal[MoHapHomy 
 pelleHuto. 

Teopema 3. I[lycmb F (u) ydoesemeopsem ycaoeuam (3); wu, (x) = 
> =u(x) +4 (x) ydosremeopsem ycaosuim meopemet 2; v, (x) >0 (<0); 
- % (x) > 0 (<0) na HeKomopom uxmepeane. 

Tozda pewenue sadauu (1) — (2) cmpemumca npu t—> co K «cdeunymomy» 
- cmayuonapHomy pewuenuro u(x + C), ede C°>0(< 0). 2 Vi 

5 TeopemMa cJleqyeT H3 CHJIbHOrTO NpHHuUMNa MakcuMyma (2°) wu cmemyroulux 
| coo6paxennii. Ecnu F (u) ynosnersopset ycnopusm (3), To p’ (0) = m/2 + 

7 4V m/4 — F’ (0), p’ (1) = m/2 — V m/4 — F’ (1). Va arux PaBeHCTB, a 
' Taxxe (15) u (8’) cnefyer, 4TO pH BbINOJIHEHHH ycJIoBHA 6) Teopembl 2 mp 

_HeKoTopbix y > 0, x) > 0 u eB (15) gocrarouHo masiom 6 (x, t) << — y mpu 
ee tf >t, > 0; (x, ) > y npa x > %, ES bh. 

- Teopema 4, Ilycmp F (u) yooeremeopsem ycaosusm (14); u(x, ft), u(x, t)— 
| pewenua sadauu Kowu Onn ypaenenun (1) npu Hauanonerx dbynKyuax uo (x), 
"Uo (x) coomsemcmeenno. Ilycmb 0 < Uy, Vp <1, Up — Vo = Olexp (*/2mx—e| x|*)] 
) npu x —-— oo, ede e >0, Ve<a<1, uw dua nexomopux C’, C’ = const 
mez (x +C’) << wc u(x4+C’), u(x+C’)<u<cux+C’). 

_ To2da | u (x, t)| — v (x, t)| + Onput — oo pasnomepxo no x, usmensiowemy- 
cA Ha ecett 4uucnosoti ocu. 

Teopema JoKa3bIBaeTCA C MOMOMI{bIO IIpHHIMNa MakCcHMyna 4H cbopmyspl Ilyac- 
coHa Jia pellieHia 3aqaun Kom ypaBHeHHa TersIOMpoBOAHOCTH. 

B teopemax 5—7 ctpemseHue peulenua wu (x, t) 3agqauu (1) — (2) mpu t > 00 

K CBOeMy Mpeslesy MOHMMaeTCH B CMbICJI€ CXOJMMOCTH PaBHOMepHOH OTHOCHTeJb- 
HO X, U3MeHsIOWeroca Ha M1060M KOHE4HOM HHTepBale. 

Jlemma. /Jycmo 


F(0)=F(1)=0; F(u >0 npu 0<u<l:; 
Cos) =O npu |x\> 1; u, (x)= 1 npe | xpd, (16) 


ocea np t—>co u(x,t) +c, 2de 0< a <1, Fc) =0. 

I]pv RoKasatespcTBe JIEMMbI HCHOIb3yeTCA TOT (aKT, UTO MHOMKECTBO TOUeK 

memoer ocr x,.7,.B KoTOpHx Au — wu (x,¢-+ At) — u(x, )<(0 npn AZ 0, 

“/ecTb ofHocBa3Had OONaCTb, NPMMbIKalollan K HHTepBavly | x| < / ocu x (cp. (’), 

| Teopema 11). | 

- Teopema 5. IIycms F (u) ydosremeopsem ycaoeuam (3); F (u) =0 npu 

0< u<a; 4ucra &, y makosl, umoa<e*@<Ky lu npuacuc< yo 
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F(u) > k(u—4), 20e R= F (y)y) —%). Hycmo ug (x) euda (16), ede 
L> ni2VE+ lV k (yo — &). 

Tozda u(x,t) +1 npu t 0. 

TeopeMa loKa3bIBaeTCs C MOMOLIbIO JIEMMBI H OLCHKH pellieHia 3ayaun (1)—(2) 
CHH3Y HEKOTOPbIM ABTOMOJIeJIbHBIM pellieHHeM ypaBHeHHaA Ou/dt — Au/dx? = 
= MF, (wu) / (¢ + A). Snecb Fi (u) =O npnO<u<a; Fi(u) =k (u— a) 
IpH @< uU< YH. 

Teopema 6. [ycmo F(u)>0 npu O<cu<l; F(l) =0; F’ (0)+ 
+ F (0) > 0; wu, (x) > 0 na Hexomopom unmepeaze. 

Tozda u(x, t) ~0 npu ft +00, 

TeopeMa OKa3biBaeTCH C MOMOLIbIO MpHHUMNa MaKCHMyMa H JI€MMBI. 

Teopema 7. [ycmo F (u) yooeremeopsem ycaoeusm (3), Uy (x) euda (16), 
2de 1< V n/2ge, q =sup [F/u],{,0<u<l. 

Tozda u(x,t) ~0 npu t +o, 

JlevicrBuTebHO, H3 MpHHUMMa MakcHMymMa csienyer, uTO OK u(x, )< 
<u (x, t) exp qt <u (0, 2) exp qt. Snecb uw — pemleHve 3anauu Rene TAA 
ypaBHeHHA TeNJONPOBOAHOCTH, OOpaularouleeca B U = Uo pH ¢t = 0. Hyxuaa 
olieHKa Jia / MouyuaeTcA U3 TpeOoBaHHA, 4YTOOKI MpH HeKoTOpoM ft = fy > DO 
ua (0, t) exp gt <a. Tak kak U = @ eCTb pelleHve ypaBHeHua (1), TO no mpuE- 
uuny Makcumyma uw (x, #)<. a npuH ¢t > fo, a nostomy F (uw) <0 npu t > h. 
Orciola HeTpyHO Mosy4HTb yTBep%KeHHe TeOpeMbl. 

OrmeTHM JOMOMHUTeIbHO, 4TO ecu F (uv) yoBnerBopser ycnoBuam (3), 
TO €€ MOXKHO MaxKopHpoBaTb dyuHKuuen F, (u), rue Fy (u) =O npw OSMUu< 
<<a; Fi (u) = ke — or)", Se OM ipas Gn ts 

YpapHenne Ou/dt — 0?u/dx® = Fi (u) UMeeT aBTOMOJeJIbHbIe pelleHHA BULa 


a1 +V Ry (e/V 2+ A/V + Zé. Torna pu mobo dunuTHol uy (x) <a, + 
+ y (x/d) pemenve 3agaun (1) — (2) crpemutca kK HysI0 mpu t — oo, 


MockosckHi YrocyapcTBeHHBIM YHHBepCcHTeT Tlocrynuso 
uM. M. B. Jlomonocosa 23 VII 1960 
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Jorsagn Akafemuu nayr CCCP 
1961. Tom 136, Ne 2 


MATEMATHKA 


A. ®. JIABPHK 


O 4MCJIE MPOCTbIX UMCEJI &-BJIMSHELLOB, JIE)KAULMX 
HA OTPE3KE 3AJAHHOM JJIMHBI 


(ITpedcmaenexHo axacemuxom H. M. Bunoepadoeoim 19 VII 1960) 


§ 1. Ilycrb qua uenorok > 1 xy (x) o603HauaeT KOMHYECTBO Map MpocrTbix 
ace |p, p + 2k, IpwHanexamux orpesxy (0, x). Usyyennio mopsyKa pocta 
YHKUMH Mt, (x) NOCBALIeHbI MHOTOUHCeEHHbIe HCCIeOBaHUA, B OCHOBe KOTOPbIX 
JI@KUT Tak HaSbIBAaeMbIH MeTO, «peliieta». Ha 3TOM MyTH, OMHAKO, yaslocb Nowsy- 
YHTb TOKO pe3yJIbTAaTbI THMa olleHOK cBepxy. Mero Ke TpHrOHOMeTpHueCKHX 
cymM MH. M. Bunorpagopa ('), kak moKka3aHo B (4), JaeT aCHMMTOTHYeCKHe 
3aKOHDbI Jia MouTH Bcex k. IIpu 9ToM Ayia Bcex TAKHX & Obl yKasaH HM OCTATOU- 
HBIM wieH nopanqka < x (in x)°. 

Oxa3biBaeTCA, YTO MOCMeTHHH pe3ybTAaT MOKHO ellie 3HaYHTebHO yCH- 
AuTb. Mmenxo, mo metony WH. M. Buuyorpanopa, 2a nmouTn Bcex F B BbIpamKe- 
HHH 1%, (x) Momysaerca OcTaTOUHbI yeH MopalKa 

<M 4 
rye C > 3 — am100an noctosHHan. TouHee roBopsA, MMeeT MeCTO CJleqyloulaa: 

Teopema l. Yucazo m, (x) nap npocmelx aucea p, p + 2k \(k-Oausxeyoe), 

nencauux Ha unmepeare (0, x), eolpaxaemca dopmynot 


x 
= p(p—2) p—i\ de x 
m (x) = 2 |] ToaF II =) -+0(- 

p>2 p/k 2 
. p>2 
@an Kaxcdoeo yenozeo 2<2k< x (In x)~°, uckaowaa ne Gonee 4eMm 
Laiallites warns 
u3 Hux, ede C > 3, M > 0 — zobsie sadaHnbie nocmoanHole u p npobezeaem npo- 
cmble 4ucha, npusem KoHcmanme: 6 cumeonax < u O ne 3aeucam om k, 
SaMeTuM, 4TO JIA BCAKOrO (PUKCHpOBaHHOro Lesloro t > 2 


e rdovy 19x 4 Be EE ar bi 
\ mex ene! Intx tO apa y it rty jes 
: 

Tlpeqcrapaserca” BecbMa HHTepecHbIM akT OMHAKOBOH 3aBHCHMOCTH oT & 
mpH 2< 2k< x(n ayn NepBoro, BTOporo HT. J. WieHOB pocra Ti, (x). Bonee 
TOFO, YKa3aHHble TpaHulbl WIA k ABMAIOTCA ecTeCTBeHHBIMH. B oOmjem cyyae 

a6 x—k 
‘ dx 


dx —— 
»B (opMysie TM, (x) BMecTO ipa RHO CTOHTD \ InxIn(x-+-)* 


: 2 2 
IIpembinyujaa Teopema fonyckaer H oOoOmleHHe Ha apHipMeTH4ecKHe Ipo- 


‘rpeccuu ¢ pacrymieli onpemeseHHbIM O6pa3om pasHocTbio mporpeccuv. HYmexxo: 


Teopema 2. IMycmo m(x,D) — 4ucao nap npocmex wucea p, p + 2k 

uz unmepeaaa (0, x), npunadrencauux coomeemcmeeHHo npoepeccuam Dn + I’, 

Dre, O0< D< (In x)’, 2de A > 0 — s060e qbuKcupoéeannoe, 
lc,’ <D u IV’, I’ esaumno npocmn c D. 

284, 


Tozda daa Kascdo20 2k 
2< I <x/ (nx), 2e=i= i (mop, 
ucKkarouan He OoNnee 4eM 
<«x/D (in Vad 


uz Hux, 20e C > 3, M > 0 — «bere 3adanHele nocmoanHole, cnpasedAueo Co- 


OmHoweHue 
nae ares pot 4 fh de of x 
Mr (x, ead ‘pay = LU p= 3 | Views +O (Fees )], 
ie * ep 


20e p npobeeaem nocaedosamenbHocmb npocimelx 4ucea, p — Ue Ttiarepa 
U NocmosnHele 6 cumeoAAaX <K u O He 3aeucam om k. 

§ 2. Mbt orpanuuumca TeM, 4TO HAMeETHM OCHOBHbIC TYHKTBI BbIBOLa 
TeopembI 2. BreylemM JONosHUTeIbHbIe OOosHayeHuaA:  (f)—cyHKuNa MeOuyca; 
d = (D, q) — o6muii HanuOonpumi yenutenb D u g; g moddc ycjoBHem 


qgid = 1 (mod d); N =; R (q) =}, ecm (D, 5) = 1, R(q) = 0 8 uaDx 


CYIaAX. 
Ilyerb emse mpu A = (In x)’, y = 24(M +A 4 3C + J)* 


F,, (x, D). =S (R, x) Ga (R, D), 
Te MOO*KeHO 


Sk, x) =, De Dey aaa 


3<n<x 3<m<x k=n—m 


cape Se 

id od 

va (t, D) = Y R (QELS >) exp [ani Scr — 1) — 8]. 
i ° (ines 


B sTux o6o3HayeHHAX MeTONOM TpHTroHoMerpHyueckHx cymM V1. M. Buuorpa- 
noBa B d@opme paOorn! H. I. Uynaxosa (?) nosyaaem OCHOBHYyI0 es 
Dg (D) me (x, D) — Fr (x, D) P< x9 (In, 


\RI<x—3 


rye < 3aBucuT paspe TombKo or A, M uC. Tenepp u3 HOCHEAABATE MSHORTE 


WeNbIX ucen k, KOTOPbIe oMpefenmioTcA ycnoBMaMH 2 < 2k < x (In-x)~° 
2k = |’ — "(mod D), o6pa3yem yBe nosnocreqoBaTebHOCTH. 
K mepBoit 3 HUX OTHECeM YHCa, It KOTOPbIX HMeeT MeCTO HepaBeHCTBO 


|g? (D) mx (x, D) — Fy (x, D)| > xD (Inx)~. 


{lycrp V (x, D) — uncno uneHos nepBoli nogxnocneqoBatenbHocTH. Torga u3 
OCHOBHOH JICMMbI 3aKJIOUaeM, YTO 


V (x, D) <xD" (In x)", 
4 JAA KadkKOorO 4wuca k NOTHOCJIE LO BATEJIBHOCTH, JONOJHUTENbHOH K nlep Bon, 
BHITIOJIHACTCH COOTHOLIEHHE 


er aD) D 
m (* D) = “Baty + O(n) (1) 


* B pa6ore (4) sMectro § = 24(M-+ A-+ 7), naneuatano @ = 24(M-+ A+ 2). 
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Tlanee paccmMaTpuBaem sBbipaxenue S (k, x) u oy (k, D), cocrapnsatomee 
F,, (x, D). Mbt nomyaaem 


x 


ei = \in trae (2) 


€CIH TOMbKO 2< 2k< x (in yi SaMeTHM, 4TO OrpaHHueHHe, Hamaraemoe 
Ha BesMunny R, aaee HMeHHO HeEOOXOLHMO Mo cylecTBy. 
aa oa (A, ’D) mpu 2k =I’ — Il" (mod D) nonyaaercsa sbipaxenve 


= s p (A) pe? (t) ( D? In In x- (R) \ 
gx (kD) = D 2 Fe) a ae F ol : F (3) 
(A, Dk)=1 (t, D)=1 


Tae t(k) — uncno pemutTenei &. 

( Hecmorpa Ha TO, 4TO NMOCNeTHAA OeHKAa ABJIAeTCA JOCTaTOUHO TOUHON, 
» BbIparwKeHHe Tox cHMBOJIOM O mpu A = (In x)’, y = 24(M +A + 3C + 1) ue 
t OyjeT, BooOule roBops, BXOJHTb B OCTATOUHbI wieH. Brl6patbh xe A Tak, 4TOObI 
970 BbIpaxkenve Bcerya UMeIO HyKHYIO Ham oueHKy < D (In x)~°, B Hacros- 
mee BPeMA He MpeAcTaBMAeTCA BO3MOXKHBIM H3-3a TOTO, YTO HEH3BECTHLI 3AKOHbI 
 pacnpemeneHua MpocrTbix 4Mces B Mporpeccuax c 6OmbOH pasHocTHW. B cBa3H 
 € STHM Ha & HeEOOXOJHMO HaJIOKUT JONOMHUTEIbHbIe OrpaHuyuenua. Tlorpe6yem, 
_aTOObI KPOMe yKa3aHHBIX yxKe yCJIOBHH Jia k BLINOHANOCh elle OLHO: 


t (Rk) < (In x)" 
B TaKOM cay4ae u3 (1) — (3) caenyer 


a ak ane ee 
gD) =) 11 HT ee II ete 
| PID. 


p>2 
pik, ot 


RE (4) 
brme A = 2, ecnu 27D, u AX = 1 pu 2/D. 
Jjanee nonzcuutnipaem U (x, D) — uncno uncen k u3 Bropow nogsnocmexoBa- 
TeJIbHOCTH, JIA KOTOPbIX 
1 (k) >(In x)". 
| 3yecb MBI MomB3yemca pesyaptarom A. Vi. Buxorpagosa u 10. B. JImnnuxa (’) 
06 oleHKax JemvTenel B MporpeccHax MH TaKHM OOpa30M MoJyyaeM OLeHKy: 
= —M—C 

. Uilx, D) <= x£D™ (In x) : 

CneqoBaTesIbHO, Wid KaxKoro wesoro 2k 
2 2k x(Inx)", =!’ —i" (mod 2) 
_{konmuectso ux paBHo [xD™ (In x) °]), ucKmouaa He Oonee uem 
1: pay Ve 

Vit D) + U (x, D)<xD"™ (In' x) 
/ 43 Hux, rae M > 0 — smo6an nocrosHHas, AMeeT MeCTO aCHMITOTHYeCKaN cop- 
mysia (4). Orcioa BeneycrBue coorHoweHHa (1) BbITeKaer Teopema 2. 
_  B 3aks1o4ueHHe 3aMeTHM, 4TO C MoMolbIO Metowa HW. M. Bunorpagosa no- 
yualorcaA aHanOrvyuHble pesysbTaTbl H B Oovlee OOmlel Saqaye O YMCJe NMpocTHIx 
“aNcell Pp TAKUX, UTO p + a1, ..., P + Am A YETHBIX 1, . . ., Am TAKKE Mpo- 
eTble. 


Toctynuuo 
18 VII 1960 
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Jloxazann AkayemMun Hayk GGGP 
1961. Tom 136, N 2 


MATEMATHKA 


10. J]. MAKCHMOB 


OBOBLUEHME CTPYKTYPHOM SOPMYJIbI AJIA BbITLYKJIbIX 
OJHOJIMCTHBIX ®YHKIMA HA CJIY4AM MHOTFOCBSA3HOU 
KPYFOBOH OBJIACTH 


({Ipedcmaeneno axademuxom B. H. Cmupxosotm 1 VIII 1960) 


VispecrHad cTpykTypHaad tbopMysia Kacca BbINYKJIbIX, OMHOJIMCTHBIX PyHK- 
WH, peryapHbIX B Kpyre |z| < 1, o6o6mena B. A. 3mopoBuuem Ha cryual 
Kombna g<|z|<1 (1). B Hacrosmei 3ameTKe MpHBOZMTCH JabHelitlee 
o6o6uleHHe sTOH (bopMywJIbl Ha cayyalH MHOFOCBA3HOH KpyroBoH oOmacTH — 
cTpykTypHaa cbopmysia Kacca B(D,.1) byuKkunii f (z),"peryApHbIx A oLHOMM- 


CTHBIX B O6acTH Dj, OFpaHHueHHO H3BHeE OKPy2KHOCTbIO |Z — a| = Fry 
HM M3HYTpH OKpyxXHOCTAMH |zZ— a, =fr,; (R= 1,2,...,n); |a, —a| > 
>rr tok, f=1,2,..., 2; R-#1, oro6paxaiomux D,+4, Ha o6nacTH, orpa- 


HHYeHHbIe 1 -+ | BbINYKJIbIMM JIMHMAMH. 

PelleHve JaeTca B KOHCTPyKTHBHOH copMe, OJHAKO He JIA Bcex OOsacTeH 
Dnti, 4 TOMbKO JWIA TEX, KOTOPble yAOBMeETBOPAIOT ONpeeeHHbIM yCJIOBMAM, 
XapaKTepH3YIOWIMM CXOJMMOCTb PALOB, yYaCTBYIOWIMX B OOpasoBaHHH CTpyKTyp- 
HOH dopmybl. I]pH ee mocrpoeHHH HCNoOMb30BaH MeTOZ, ynoTpeOABUIHicA 
I. M. Touy3uHbim mpH pemienHu 3anay Tuna Jiupuxse nu Helimana (7). 3ame- 
THM, 4TO B paOotre JI. O. Lyunysenxo u C. A. Kacpsantoxa (*) nposogutca 
MOCTpoeHHe CTPpyKTYPpHOH opMyvIbl Kacca dyHKUMH, oTOOpaxKarolux 2-10- 


CKOCTb C BbIKJIOUCHHBIMH H3 Hee N kpyramH |c, — Z| < Rp (k = 1, 2,..., 2) | 


Ha OOlacTH OrpaHH¥eHHOrO rpaHHYHOrO BpallleHHa B CMbIcyie Paatero (*), B uactT- 
HOCTH Ha OOacTH, OFpaHH4eHHble BbIMYKJIbIMH JJMHHAMH WH MHOFOYyroJIbHHKaMu. 
OyHako pa6ora cozepxKHT oWMOKy, B pe3yJbTaTe CTpyKTypHaa dopmMy.la oKa- 


3bIBaeTCA HeBepHoOH. MeroflomM, MpHMeHeCHHbIM yKa3aHHBbIMH aBTOpaMH, STy 3a- | 


avy, BUMMO, pellMTb HeJIb3A. 

O6OosHauum uepes3 Cm OKpyKHOCTh |2— am| =m (m=O, 1,..., n). 
Ilyctp Ch, — okpyKHoctTp, KOHUeHTpHuHaA Cp, JexKallad weHKOM B Dp+, 
H orcrosmjad oT C,, Ha paccTOAHHe p. 

PaccmoTp¥M sBcnoMmorateJbHbli Kmacc K (Dr+,) dbyHKuA @ (2), yoBNeTBO- 
PAIOWIMX CJIELYIOWIHM yCJIOBHAM: 

1) (2) perynapHa B Dj, H Mower ObITh MpescTraBseHa B BHJe 


@ (2) = oY + (z —a,) + OY (z—a,)? +... 


+ 3 Leaaet eat] 0 
2) Ha oxpyxuocrax Ch, (m =0,1,..., 7) mpu. gocrarouHo manbix} op 
\ ain 9 (0) dd <e (2) 


KaKOBO Obi HH OblIo € > 0. 3yecb 0 = arg (z — am); z E Ch; 
tn, (8) = | Rell + (2 — am) @ (2)], ena Re [1 + (2 — an) 9 (2)1 <0, 


0, ecu Re [1 + (z — an) 9 (21 > 0: 
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q 


. 


i 
’ 


n 


9 (2) = > 


h=0 —2 


yuu g (2) Kaaccy R(Da41). 30ecb 


ee) 


D, oO 0) = Sede 


v=] 


enh 2; 0) 2 


mpu V HedemmHom 


Japa (Z) = 


Bor (Zz) = 


Bm (2) 
Bar (2) 


_npu Vv 4emxom 


| Teopema 1. Cmpyxmypxaa dopmyaa 


T™ 


| ® (z, 8) dp (8), 


Be Othe yonintom sa x, 2) wu \ dy (0) = 20 (k —0,1,2, 


(3) 


n), 


SBAKEINCA HeOOxXOOUMbIM U docmamounoun ycnoeuem npunadnexcnocmu byxHK- 


vin : 0) jE 1) 
| ron (2, 8) + 5} 2 a Goat Caan eae n); 
m=1 
- hymo (% 9) (4) 
®, (2, 0) = 3) | Poon (2 V+ o ei 
v=1 
—i8 a5 es 
SEB siya) 0) eae ee 
fy — (2—Q)e* fy (2 oO, ) eae 
hymn CG; 0) == > Binky_, (z) Bas ky_ ({™, 2 Weistee 
pce AS 
ands” Buk ([Re, see, M, z}) Fy (LA, ko, Ce UE) Ry—4,fit 213 0); (6) 
ee >) Bata, (2) Br, sry, (lt, 21) oe 
ee aE 
Gliese... ., 7) Z))Pel kin Ba. 0) Rv, 2), 8s 
B qdopmyaax (6) k, m=0,1,..., 1; cymmuposanue no ki, ..., Ry npo- 
useodumca @ npedenax om 0 Oo n; 
Se . m, R=, 2). .} mse 
([m, 2] — a,)? 
eo EE = a De . , ft; (7) 
[(a@ — a,) (2 — a) + ral 
ae Toy m—1,4, , 1; 
= 0, R= 0, 1 . 33 
Oi 
Ze— a, 
[A1, ke, ’ Reais Ry; z] ae 
Th, a 
— a, ee aia. + 2 
5 ee 5 
= a 
ay ee ¥ +t aie H 


npu v 4emHom 


[At, Ra, oss Meaihon ela 
eh Fes 72 
= Ap, = Re 
We a rs The ” = Gre Sta Ore 7 ee 2 
= = YY 
F deena a —a,+z 
Ilyctp 
mn { 
bn =| I ed ae eh eee 
a gece gee ee 
s#m 
1 i 
a 2 =e =a 
Teopema 2. I[Ipu eoinonnenuu ycaosut 
On <1, m= OF lee i (8) 
px0v (4) cxodsmcsn abcostomHo uu paeHomepHo 6 obaacmu D+. 
OTH ycloBua, rpy6o roBops, OyyT BbINOMHEHBI, KOA rm (mm = 1, 2,..., 1) 


JOCTaTOUHO MaJIbl, a fo JOCTATOUHO BeJIHKO. 
OcHOBHas TeOopeMmMa. Cmpykmypnan dopmyaa 


z 


(2 = exp [\@ @ az az, ) 


Zo 21 


20e Zo, 21 — @ukcuposannole mouku u3 Dniy; @ (2) € K (Dn44), 2eanemca Heo6- | 

XxOOUMbIM U Oocmnamo4uneLmM ycAoceuem npuKadazexcnocmu qdyHKyuu f (2) Kaaccy 

B (Dn+1) npu Kopmupoeke f(z) = 0, f (%) = 1. Dynkyua —p (2) soibupaemca : 
Zz 


mak, umoOvl 6ce 6bluemnbl NOObINMecpANbHO GyHKyUU exp |\ @ (z) dz | 6 MmOuKAX 


21 


a, (k =1,2,...,n) Ovlau paeno nyato. 

CaenetsBue |. Ecau npennonoxuth, uro pyHKUHH Pp (0), BxoLamHe ) 

B dopmyy (9), crymenyarble c TOUKaMH paspbiBa 6;;, (k= 0,1,..., 1; | 

je = 1,2, ..., Vn; — © < Op < One <<. <0 On, < 1) M CKadKaMM B STHXe 

YR | 

TOUKAX 2NGp;, (Oni, 0: Oni, = 1), TO copmyia (9) qaeT peryisapHbie, | 
ip=1 


oqHONMcTHBIe B Dpj+, dyHKyun f(z), oro6paxatoume D,4, Ha oOacTH, orpa- 


10, 
HMUeCHHEIe BBINYKIbIMA MHOFOyrobHAKaMH c BepmuMHamn f (ree “*) uw BHyT- 
PeHHUMM yrviaMM pM HX, paBHbimu x (1 — 2oy;,). 


OroOpaxkaionlad yHKUHA B 9TOM Cylygae HMeeT BH (6e3 HOpMHpoBKH) 


Zann? Wah 
fi =c\ IL [] My, @az+a, (10) 
2 k=0 jp=1 
rye 
Wri, (2) =exp | Onjy | Pu (2 Onn) dz] - (11) 
CaencersuHe 2, Ecnu B dopmyne (11) nj, Syyr m06oro 3HaKa, HO | 
OCTaHYTCA MOJYHHEHHLIMH yCJIOBAAM 


YR 
>) oe (2 =O. oe eer 


jp=1 


To dopmya (10) Oyzer qaBaTb dbyHKuMM, oTOOpaxatomme D,4, Ha oOnacThH,. 
OrpaHvyeHHble MHOFOyroJIbHUKaMu (He OOA3ATEMbHO BbINYKILIMH HK WaxKe of- 
HOJIMCTHBIMH), mpHuem cbopmyvia (10) o6ecneunsaer f’ (z) + 0, T. e. orcytcrBue 
TOYeK pasBeTBIeEHHA B OOpase. OHakO oTOOpaxKeHHe B 3TOM Cuy4ae GOyzerT, 
BooOme TOBOpA, HeOAHOMCTHbIM. Popmysa (10) B 3TOM Cay4ae MpescraBsaer 
o6o6ieHve u3BeCTHOM copmyb Kpucroddena — Ulpapua nwa cayual muHoro- 
CBASHOM KpyroBow oOacTv. B uactHocTu, npH n = 2 qa cay4ad KOHUeHTpH- 
"eckoro KpyrOBOrO KOJIbIla Nosyyaem dopmysy Tupw — Axuesepa — Tomsy- 
3uHa ('). IIpH n = 1 umeem copmyny Kpucroddbena — Upapua zua Kpyra. 


[JerpomasoscKk- KamuatcKui [ocrynHi0 
nefarorHuecKHH HHCTHTYT 27 VI 1960 


UWUMTHPOBAHHAS JIATEPATYPA 
1B. A. 3mMopos4uH4, Mate. cOopu., 32, B. 3, 633 (1953). 2Fr. M. Ponysu ui, 


Matem. c6opu., 41, 246 (1934). § JI.O. Ly uayueuko,C. A. Kacpaunwk, Jonosinz. 
AH YPCP, 3, 227 (1959). * V. Paatero, Ann. Acad. Sci. Fennicae, ser. A, 147 (1953). 


287 


Jlonaaynm Arkagemuu nayk CCCP 
1961. Tom 136, Ne 2 


MATEMATHKA 


B. KH. CEMAHHCTbIA 


OMHOPOAHbIE ®YHKUWMH WH HEKOTOPDBIE 3AJJA4UU 
“MHTEFPAJIBHOA TFEOMETPHM B MPOCTPAHCTBAX MOCTOAHHOH 
KPHBH3HbI 


(ITpedcmaeaexo axademuxom H. I. emposcxum 7 VII 1960) 


1. B HactosuleH paOoTe paccMaTpHBaIOTCA HeEKOTOPble HHTerpasbHble mpe- 
.O6pa30BaHHA OJHOPOAHIX OOOOULEHHEIX (PYHKUHH B SBKJIMJOBbIX NPOCTPaHCTBaXx, 
a TakxKe MopoxwKLaeMbie HMM peoOpa30BaHHA B NpOCTpaHcTBax PyHKUMH, 3aaH- 
HbIX Ha MpOCTpaHCTBax NOCTOAHHOH KpHBU3HBI. TlomyueHHble pesybTaTHI 103- 
BOJIAIOT, B YACTHOCTH, aTb pellieHve 3afauH O BOCCTAHOBJICHHM (byHKIHH NO 
H3BeCTHBIM e€€ HHTerpalaM MO BCCBO3MOKHBIM BNOIHE reoesH4eCKHM MOBepXx- 
HOCTAM B IIpOCTpaHCTBaxX MOCTOAHHOH KpHBH3HbI. BBHAy HeMOCTaTKa MeCTa 
MOApoOHO OykeT paccMOTpeH JIMUIb CyYah COOCTBEHHO SBKJIHJOBa HW SJJIMMTH- 
yecKOrO IIpocTpaHcTBa. 

2. Tak Ke Kak HB (3), MbI 6yeM pacCMaTPHBaTb pocTpaHcTBo @ OCHOBHBIX 
PyHKUH, ONpeyeJIeHHbIX Ha M-MepHOM 9BKJHAOBOM MpoctpanctBe R, HU OOsa- 
alOuHX CuIeyIOUMMH CBOHcTBaMH: 1) dbyHKUHA @ Eq OecKoHeuHO Audppepen- 
Waupyembl; 2) PyHKUHH @ BMecTe CO BCeEMH CBOHMH MpOH3BOLHbIMM yObIBalOT pH 


poo (r=VE+...+2) 6blcrpee 060 crenenu 1/r; 3) sTH byHKuMH 
OpTOrOHaJIbHbI KO BCeM T0J1MHOMaM. B mpocrpauctBe ’ o6oOnjeHHbIX PyHKUAH 
Hat © B (*) OblH ONpedeeHbI OMepaTOpbl CBepTKH Cc OOoOmeHHOH yHKUHer 
R,, The A — KoMIVIeKCHBIH apametp: f > R,«*f, mpuuem 


De—n/2 TD (2 +n) /2 | IP(—a/2) r——n pu = — n—n— 2; 


== ea NG 
Ry SiGe ae rk inr mupwa = —n—2k;k=0,1, (1) 
grtak-tsee (e+ n/2) bl 


SeCb Mbl pacCMOTp¥M JelicrBHe onepatopoB Ry* Ha MosMpocrpancrBe Po 
OMHOPOLHIX OOOOUEHHHIX (PyYHKUMA NpocrpaucrBa Y’, Bano, aro epynna one- 


pamopos R)* nepeeodum npocmpancmeo Dy 6 ceb6A; mounee, ecau f — oOnOpodHaAa 
ob0bwenHan cbynkuuA npocmpaxcmea O' cmenenu , mo R«*« f — odnopodxas 
obobiwennan dynKxyun uz O' cmenenu »p — i. 

PaccMOTpHM HECKOJIBKO TNokpodHee crpykTypy MpocrpaucrBa ®,. IIpoct- 


paHcrBo © sBJIAeTCA MOMMpocTpaHcTBOM MpocrpancTBa S GOeckoHeyHO sUNdihe- 
peHIMpyeMbIX PYHKUMH, yOblBatolj“xX Ha OecKOHedHOCTH ObicTpee 060K crTe- 
menu 1/r. IIpu srom Beakaa oGoOmeHHas tbyHKUMA 43 MpocrpaucTBa S’ 0606- 
IN€HHBIX (PYHKUMH Hay S ABJIAeTCA OMHOBPeMeHHO OGOOMIeEHHOH yHKuUMeli u3 0’, 
mpwyuem sce tbyHKuuu us S’, ormMuarouMeca Apyr or Apyra Ha NOMMHOM, orpe- 
TeAOT OLHY HU TY *%e OOoOmenHylo cbyHKuHio u3 M’, Takum oOpa3om, oHO- 
posuyto dynkuuio u3 O’ MoxKHO MpeACTaBHTb WebIM KaccoM dyHKunl us S’. 
OHako KaxKjIbI Tako Kacc, CCIM TOMbKO CTeNeHb OMHOPOMHOCTH {t He eCTb 
HaTypasbHOe HCO WIM HYJIb, COMepxHT POBHO OLHY *yHKUHIO, OLHOPOAHy!O 
HW C TOUKH 3peHHa MmpocrpancTBa S’. Ecau xe cTeneHb OMHOpOHOCTH » = k, 
re k= 0,1,..., To CoBOKyMHOCTh OHOpORHEIX tbyHKuHh u3 S’, ornuyatw- 
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er 


IMXCA Ha TOJIMHOMbI CTeneHu &, Oyler OMpeseATb OMHY HM TY xe OHOPOAHYy!0 
dyHkunio u3 ©’, npvuem HeKoropbie ofHOpomHble dbyHKkuuH u3 ©’ npu p = k 
_ BooOule He MOryT ObiTb MpescTaBseHbI OLHOPOAHLIMK (byHKuMaMH 43 S’, HO Mo- 
ryT ObITb H300paxKeHbl MpucoeqHHeHHEIMU (cm. (')) dbyHKuMAMM cTeneHH , 
MIpH¥eM CHOBA C TOUHOCTHIO JO NOMHOMA Toli xe Crenenu. Hanpumep, ofHopor- 
Had PyHKuHA R_, 9, € Py u3s00paxaetca B cdopmyse (1) dyHKUMeH, mpHcoenu- 
HeHHOH C TOUKH 3peHua Mpoctpanctsa S’. Takum o6pasoM, MOXHO CYHTATb, YTO 
npocmparcmeo Dy cocmoum u3 6cex OO0OWWeHHbLX OOHOPOOHELX  cmenenu 
= 0, 1,... gyxKyui npocmpaxcmea S', a makore us Kaaccoe OOHOpOOHELx 
a npucoeduneHHolx cmenenu k(k =0,1,...) Q@ynkuyuii amoeo npocmpancmea, 
OMAULAIOWUXCA Opye on Opyea Ha noauHom cmenenu k. 
3. Ilycth Sp; — (2 — 1)-MepHoe amunruyeckoe MpoctpaHcTBo, Mmpeycras- 
_ J@HHOe B BHe runepcpepbl eluHMuHOrO paquyca BR, C oTroxmKeCTBIeCHHEIMH 
TMaMeTpasIbHO IMPOTHBONMOO*KHbIMA TOUKaMH. Bcakylo dyHKuHIO Ha S,_, 
MOXKHO CUMTAaTh YeTHOK cyHKuMel (f (wo) = f (— o), re o| +... +0} = 1) 
Ha Tako rumepcdepe. ConocraBum KaxkoMy KoMMmeKcHomMy A= 0, 2,... 
...,—2,—n—2 mpocrpanucrso A, Bcex o6o6menHEIx dynKuuh f (o), 


es 
ils 


| ompezesienubix Ha S,_,, Kakomy 4 = 2k (k = 0, 1, .. .) comocrapum mpocr- 
pancTBo H,, KsaccoB OOOOWeHHHIX (PYHKUMH, OTMUAIONIMXCA Apyr oT Apyra 
| Ha NOJMHOMBI cTeneHu 2k oT w;, a KaKNoMy A = —n— 2kR(kR=O,1,... 


mpoctpanucTBo H_,_., O60ONleHHEIX (PYHKUMU, OPTOTOHAbHLIX BCe€M MOJMHOMaM 
cTenleHH 2k. Mynkunu f (w)€ H, mbl Gytem o6o3HayaTb f, (W) HK ycOBUMCA 
mpolomKaTtb B R, B Bune rf, (@) (cm. (*)). Torga MoxkHO MoKa3aTb, 4TO 
rf, (@) € ®). Ormerum, uro oGemHenHe 3anaca dbyHKuMii B MpocrpancrBax Hy 
) upu A=0,2,..., a Taxxe mp A = — n,— n— 2,... CBA3aHO C TeM OO- 
CTOATEbCTBOM, TO TpHcoeqHHeHHbIe a Takxe 6-o6pa3Hble (dyHKUHH 
43 S’ Heb3AMpemCcTaBuTh B Buse r*/, (w), rae /, (o) — cbyHKuMa Ha runepcdepe. 
Tloqpepruem Tenepb cdyHKunto r*/, (@) mpeocOpasoBanutio R,*. Torna, mpez- 
nojarad CHauala, uro A— » 0, 2,...,—n, —n—2,..., OyemM HMeTb 


R,* Of, (®@) = P-* gry (@). (2) 
Taku 06pa3om, MbI Hosty4uaemM HeKoTOpoe MpeoOpasoBanHe /, —> Zr—p = Vis he 
Onepatop Z}_, mpeoOpasyer, ovesyHo, mpocrpancrso Hy, B Ay. Ecam 


_ f, (®) — o6blunaa orpaHuyeHHan Ha S,_, (yHKUHA, TO mph Rep <O u 
_A-~—n,—n—2,... mpeobpasopanne f, — x, MOXKHO 3aMWcaTb B HH- 


_ TerpasibHow dopme 
2'T (p) T (q) : Fi 

fr» (0) = ———— | _ fil) F(p.qs ys (ao)?) da, (3) 
. ree 1/2) Sn—-1 

re F — runepreomerpuueckan dyHkuMa, p=(A-+n)/2, g=(w—A)/2, 

(a0) = 101 +... + 4,0, — KOCHHYC PpaCCTOAHHA MeXKLY TOUKaMH G UO, a 
“wuterpan io S,_,; MOx%KHO NOHHMaTb Kak MO/OBHHY MHTerpaa Mo eHHHYHOH 

runepcdepe B R,. Tipu Re}: > 0 yKasanHHoe mpeoOpasoBaHHe Tak»Ke MO?KHO 
| 3anucbiBaTb B Buse (3), MOHHMad STOT MHTerpadl B peryJIApH30OBaHHOM CMBICJe, 
'T.€, KaK aHaJIMTHYeCKoe MposouMKeHMe STOTO MHTerpasa U3 OOacTH Rep <0. 
Sametum 3yecb, uTo mpu » = 0 sro MpeoOpasoBaHHe ABMIAeTCH TOMKeCTBeH- 
_HBIM, a pH tf = 2k onepatop Zee oOpamlaeTca B AudppepenuMabubin: 
4 es aa N (2k + 2) (he a x 

x[A + (\-2k +4) (A +n— 2k+2)]...[1A+A4(A+n— 2)], (4) 


“rye A—oneparop Jlanmaca na S,_,.. OrmeruM emle, 4TO MpH A= — n, 
5 i —2,... mpeo6pasopanne f, > x, MOXHO MNOHHMATb Kak Mpejedb- 
, 

‘Hoe 3Ha4ueHve cbopmynbt (3) mph 4 >—n— 2k, uMea B BUAy, 4TO MpH 


= — n— 2k unterpan B dopmyse (3) oOpamaeTca B HYJIb (B CMY opToro- 
HAJIbHOCTH f_n»—op K MOMMHOMAM cTelleHH 2k), a MHOKUTeb I'(p)— B OecKoneu- 
Wuocrp. [lyctp tenepp 4 — »p = 2k una A—pp =—n — 2k (k = 0,1, .. .). Torna 
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} 


cbopmyuia (2) onpeyesaer PyHKUMIO 2, TAKHM 2Ke,0OpasoM, Kak HM paubllle, ipl 
ycloBHu, uTo f, (®) He eCTb HOJMHOM oT @; crenleHu 2k. Ecam xe f, (®) ecTb 
TaKOli HOJMHOM, TO, paCCMaTpHBas STOT CJlydal KaK MpeebHbI MH NOMbSyACb 
(3), MbI YBHLMM, 4YTO B STOM CJLydae HEOOXOZMMO NOOKUTS Srp = 0 | 
"Taku o6pa30M, onepamopel TAs onpedenenbl npu ecex d, %, Npuxem 6 mex 
caywaax, Koe0a Ux HeAbsA ONpedeaumb Gopmyaot (2), m. e. Kozda f, ecm noau- 
Hom cmenenu 2ku h—  paeHo 2k unau —n — 2k, no onpederenuto umeem 


VEEN h = 0. 

IIpy A—p = 0,2,..., — 2, 0 — 2, is onfepatopos ee, HM€IOT 
MeCTO [Ba COOTHOIMeHHA: 

Bt, Gah) Books (2a Zouk) he (5) 

4. PacemorpuMm tTellepb mpeoOpasopanve Dypte oOoOnieHHON dyHkuMH 7*/,, 
rie f,€Hx. Torma Oynem umetp (20)—"/2F [r*f, (o)] = r—’—"h_y»—n (a). Tem 
CaMbIM MbI OlpeleJMIM mpeoOpasopanne f, (0) > h_»—n (@) = X jaf. DYHK- 
WHI0 hy», (a) MBI GyeM HCTOJKOBbIBATh KaK MYHKIUMIO PHMeplOCkOcTH Mpo- 
crpancrsa S,_,, MolapHol Trouxe a. Ecau f, () — oOblunan orpannuennas 
Ha S,_, PYHKWMA, TO NpeoOpasoBanne /,—> A_,»_n MOX%KHO 3allWCaTb B MHTerpab- 
HOH dopme 


ar+r2T [( + n) /2] 
| he ale (a) 


\ A. ©) | (@o) |" do. (6). 


w@—Np [(—h—n-+H4)/2] 5° 
Sror unTerpal cxogutcs mpu ReA < —n-+ 1, mpu ocrambubix A ero Hy2KHO 
NOHUMaTb B CMbICyle aHaslMTHuecKoro MposomKenua. pu A = — n:— 2k; 
k=0,1,... 9TY @opMysy Hy2KHO NOHUMAaTb B TpeJesbHOM CMbICJIe, HOO HH- 
Terpasl B Hel €CTb NOJIMHOM CTelleHH 2k, T.e. HYJIEBOH SIEMeHT B NIpocrpaH- 
crBpe H,, a MHowUTemb T'[(A + n)/2] o6pamaetca B OecKoneuHocTs. IIpu 
N=—n-+1_ (6) npwHumaer Buy 


hy (a) = (2m) | finer (@) dows (7) 

re (aw) =0 
re HHTerpasl pacipocrpaHeH Ha THMepnJIOCKOCTb, NOJApHy!O TOUKe 4G. | 
O6o3HauHM p* omepaTrop, NepeHocamMH dyHkuMH f, M3 MpocrpaHcTBa 

r 
ff, B Hy, 6e3 cbakTHueckoro ux w3MeHeHMa: fy = pyfa (A, v & 0, 2,..- 
A A 

-..,-°nN,— n— 2, .. .). sTorla Oneparopaiy 2.721 Wa ee Ole arotees 
CBA3AHHbIMH COOTHOINeHHeM | 


rasa [xaahse (Xe Pas: Ziti ) 

5. PaccMorpHM Tenepb 3ayayy O BOCCTaHOBJIeHHH dbyHKuHH f (@) Mo u3BeCcT- 

HbIM ee WuTerpasiam f(a) MO BCeBO3MOXKHbIM THNMeplwockocTam (aw) = 0 

B Spy. Ucnonnsysa o6patHoe npec6pasopanve Pypbe Aa dynKuun r-'h_, (a), 

MOXKHO HallMcaTh f_p»y, = Xo44,h_,. pu weyernom n B cusy"(6) u (7)370 Aaer 
eq\(—1)/2 od iz (p va 

f (a) = a Bn CON eee aay ceen (9) 


9 (1—3) 2.5 n—*/o 


Sao (8)=0 
re HHTerpadl NOHHMaeTCA B pPeryJIAPH30OBAHHOM CMBICJIe, KaK 9TO YKa3bIBAJIOCb | 
B CBA3H C (opmyvion (6). IIpu uerHom m ABHaH 3aNcb NOJyyeHHOrO peleHHs | 
Heyno6ua. Tlostomy MbI npescTaBuM ero B Apyroi dopme. TouoxuM B (8) 


K=—n+1, » =—n+2. Torna nepas uacth 2TorO paBeHcTBa OyJeT: 


(2ny"*® Vda | fings(B) dB. = (2n)-™# If (0), (10) 
(aw)=0 (a8)=0 
re /f() ecrb uHrerpall mo cBA3Ke TuMepmuocKocTeH, NpOxomAWMX Yepes 
TOUKY @, oT MHTerpanos / (6) mo STHM YunepmuocKoctam. Mp nosyuyaem 
(Qn)o" TF = ZoP OF as, Orkyia,. Bb CeIMne), Fae a5( 2) one es eae 
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=, <_-. lr 


IlpH HeyerHoM 7 9TO Jaer c(opMysy, SKBUBaseHTHYIO (9): 


n—l 
(—1)? (452)! (n—2)! 
[or a Kamel thle (Opt tet dy (a0)) ar, (11) 


Tle HHTerpasl CHOBa NOHMMaeTCA B pery/IAPH30BaHHOM CMbICHe. TIpH uerHoM n, 
Tlopsyacb (4), nmouyuaem 


hoje (2m) -"42°(1(n — 3) — A] [3 (n — 5) — Al... (2 —3) 1 — Al Jf (©). 
(12) 
Tlocnequan dopmysia BrepBbie Oblia nNomyyena Xenraconom (’). 

6. Ananorvunad Teopvia MMeer MeCTO HM B HESBKIMLOBHIX MpocrpaucrBax S\? , 
J060TO SHAKA KDUBUS3HbI H JIOOOro HHeKca 1g. Ponb yHkKimonasoB R) urpator 
B JaHHOM Cylyuae OOoOmleHHbIe (yHKIMU Ri, ABHBI BA KOTOPbIX MO?KHO MOJy- 
YATb U3 dopmyvibl (1), ecm 3amMeHHTb B Heli 7 Ha (r? + i0)’* uw pe3syabTaT yMHO- 
2KUTb Ha e*#/2, IpHueM Ha STOT pas 7? = — xy— 1.2. — x4 XG... + XG. 


Tipu srom uenecoo6pasno paccmatpuBats mpocrpaucrsa S|”, orpuuaTenbyoli 


WM MOMOKUTENbHOK KPHBUSHbI COBMECTHO, HHTeplpeTHpyaA MX Kak Tumepcdephi 
MHHMOeCHHMYHOTO HW EMMHHUHOFO paHyCOB C OTOKECTBJCHHbIMH IHAaMeTpasIbHO 


MPOTHBONOOKHHIMH TOUKAMM B TCeBLOSBKMOBOM mpocrpancrBe RY nuyex- 
ca qg. PaccmarpuBas B R” o6o6mennble byHkuHH |r|* f, @), rae fx — 4er- 
HaA oOoOmeHHad dyHKUHA Ha YIOMAHYTHIX runepcdepax, Mbl TeM Xe CHO- 
CoOOM, 4TO H paHbllle, onpemesuM onepatoppl Z>_,, H X*>_,. Tpu atom, ecau fy 
TIpH @ — oo BesleT CeOA Kak p!, re p— paccTOHHHe OT W TO PUKCHpOBaHHOH 


—touxn S®, a ¢ ve pase Re (A + 1) w Re (A—p +2 + 1), To mpec6pa- 


30BaHve £,_, = Zh_, fy, MOXeT ObiTh 3amucaHo C MOMOMLbIO cbopmysibi (3), rae 
HYKHO 3amMeHHTh spo F(... ; (aw)*) Ha F(...; (aw)? — i0), mpuuem ua 
STOT pas (aw) = — a1 —. . . — ag, + ca mt oat OnW, KM WHTerpal 
pacnipocrpansetca Ha 06a Bpocrpancisa Si 

Tlycrb Tenepb onepaTop p, wepeBoxur Hes B ee TaKuM OO6pa3om,-4T0 fy = fi 
mpy (@,o)>O0u fP= agate mpH (®, wo) <0. Torga, o6o3Hauas 
(Qn) "2 Tf = XII [pth (XITt feeta)], mer nonyaum dopmyay fing = 

= Z-n4, If, KoTropas jaer Peers 3ajlauH O BOCCTAHOBJeHHK yHKUMH 7 no 
H3BeCTHBIM e€ MHTerpasamM NO THMepmCcKOCTAM B MpocTpaHcTBe Sah iBieny- 
yae 4ueTHOTO 71 OHA MIPHHUMaeT BUI 


— fF @) = a)p"42 [x1 - (n—3)— A] [x3(n—5) —A].. .[x (n—3)-1—As Tf (@), (13) 
rye * — KpHBH3Ha NpocTpaHctTgBa B TOUKe @. EcJiM nN HEYETHO, TO B cia culyuae 
| Mpoule MOMb30BaTECA pellieHHem 3ayauH B BHe f_n4y Se ee 


S7o pellieHve MpHBOMHT cHoBa K qopmyvie (9), Te BHellHee unterpHpona- 


Hue pacmpoctpauserca wa o6a mpocrpanctBa S,),. 3aMeTuM 3yecb, 4TO ecu 


1 
| paccMaTpHBaTb MpocrpaucrBo JlcbayepcKoro S®_, uw Ha Hem (buHHTHYIO dbyHK- 


IMM10, paBHY!O HyJIIO Ha MpOCTpaHCTBe MOJOMKUTeEMbHOM KPHBH3HbI, TO B dop- 


Myule (9) BHYTPeHHUH WUHTerpal MpencraBaner -coOoH QuHHTHY!IO PyHKUN1, 


PaBHylo HyJO Ha IIpoCcTpaHCTBe S® , orpulateibHon KPHBHS3HbI, H, CJIeOBa- 
TeJIbHO, BHEWHHH MHTerpad paciipocTpanAeTcA Ha IIpOCTpaHCTBO MOJIOXKUTEJIbHOM 


|  KpuBv3HbI. Mopmyua (13) qa cnyuad UHNTHOH CyHKIMH B MpocrpaHcTBe 


Jlo6ayesckoro OTPHUATebHOM KPUBHSHbI Takx%Ke NpHHaqnemuT Xeracony (°). 


Tloctynusio 
5 VII 1960 


LIMTMUPOBAHHAS} JIUNTEPATYPA 


1Y4.M.Texapgdaung,T. E. Wuasos, Oododmennusie (PyYHKWAH H JelicTBHA Haz HHMH, 


M., 1959. 2S. Helgason, Acta Math., 102, 34, 239 (1959). °B. HW. Cema- 


HuctHH, JAH, 134, Ne 3 (1960). 
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JTornaynn Akagemuuw nayr CCCP 
1961. Tom 136, Ne 2 


MATEMATHKA 


ll. E. COBOJIEBCKHH 


O JIOKAJIBHOM WH HEJIOKAJIBHOH TEOPEME CYLJECTBOBAHH SI 
JIA HEJIMHEHHbIX MAPABOJIMYECKHX YPABHEHHMM 
BTOPOFO TOPAAKA 


(IT pedcmasaeno akademuxom C. JI. Co6oaceoim 15 VII 1960) 


1. Ilycrb & — orpaHuuenHaa oOacTb m-MepHOro MpocTpaHcrBa Cc rpaHH- 
ue S. Paccmarpupaerca BoMpoc oO cyIIeCTBOBaHHM pellieHHA ypaBHeHHsa * 


Ci Op, (1 Ones v,_.) Uae Abs Xone Opec vs (1) 
yAOBNeTBOPAIOMIero HawdaIbHOMy yCJIOBHIO 
v (0, x) = a (x) (2) 
H Ha rpaHHue S ofHomy M3 ycuIOBHi 
v(t, x) = 0 (3) 
HMM Gi (t, X, U, U,... 50, +) U,, cos (N, xi) + 0 (f, x, ¥, U,,--+, ¥, Jo= 0. 


3yecb NM — BeKTOP HOpMasH kK NoBepxHocTH S. 

[pauuya S, a TakxKe (PyHKUHH, BXOLAWIHe B ypaBHeHHe (1) H rpaHH4ubie 
yCIoBia (3), Mpeqnomaraorca JocTaTouHO TaakKHMH. WopMa A~t/¥r Mpesno- 
NaraeTCA MOMOMKUTEMbHO-ONpeeeHHOH, a GyHKUMA O HeOTPHLaTeIbHOH. 

B pale pador nocwieqHero BpeMeHH ObIIM HCCJeEAOBAHbI pasJIM4HbIe UacTHble 
THMbI TaKOM 3ayauM (cM., Hanpumep, (1) H MMeloulyloca Tam OuG6mHorpaduio). 

CmemanHasa 3aqayua (1), (2), (3) qa ypaBHeHHa B 4aCTHbIX MpOH3BOAHbIX 
MoxeT ObITb cBezeHa (?,°), kK 3anaye Kom 1a OObIKHOBeHHOrO AMdhepeHUHab- — 
HOrO ypaBHeHHa 


v +A (t,v)u=fltv), v(0) = w, (4) 


B H€KOTOPOM (PyHKUMOHaJIbHOM IIpocTpaHcTBe, Hampumep mpocrpaucrtse Ly (2). 

IIpu Kano dyHKOMH Vv u3 HeKoTOpoH copoKynHocTH A (f, v) — sTO Fen- | 
cTpylomuit B L, (&) HHelHbIit onepaTop, onpemenaeMbIM SIMNITHUeCKHM JM | 
tbepeHUMaIbHbIM BbIpaxKeHvem ** 


Te Cine 5 xp (5) 


H OJHHM M3 TpaHH4HIxX ycOBHii 
Zi Oeste Aine, cos (0, 2%;) + z= 0. (6) | 


2. Moxuo noxasatb, uTo onepatop A (¢, v) + AJ umeer orpaHHueHHbIit 06- 
paTHbIM MpH m1060mM Ac Re A> Ao H 4TO CHpaBeAJIMBa OleHKa 


[A @, 0) + AY Ye, <C, TA] 1 (7) 

* Secb H B JasbHeiilleM noxpasymMeBaeTca CYMMHpoBaHHe MO OMHHAKOBbIM HHAeKCaM OT | 
, HO «M1, 

**  DyHKHH az, S SABHCAT OT 1#,.x, v, Ue," 
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Onepatopbi, oOulaqatomme TakHMM CBOMCTBaMM, Obl wsyyeHb! B (4,5). 
B (?,°) Noka3aHo, 4TO WWI TAKUX OMepaTOPOB MOXHO CTPOUTH poOOHble cTeneHH, 
oOslaqatoulwe CBOMCTBAaMU, aHaJIOrHUHbIMH CBOLCTBAaM MOsO%KUTeNbHO-onpere- 
J@HHBIX CAMOCOMpPAKeHHBIX OMepaTOpoB B THJIbOepTOBOM MpocTpaHcrBe. 

EcaM BbINOJIHeHO NepBoe H3 rpaHHaHblx ycoBult (6), To oOmacTb ompere- 
nenua D [A (¢, v)| oneparopa A (¢, v) He 3apucut or fu v. B cnyaae BbInonHe- 
HHA BTOpOro H3 rpaHHYHEIx ycoBMii (6) MoaKHO NoKasaTb, uro D [A**(t, v)IC 
cD [A”*(t,w)] npu mo6om e > 0. 

Ha quddepenunanbuble ypapHenua (4) c Takum onepaTopamu MepeHocuTcs 
pasputTaa B (*) TeOpuAa WIA ypaBHeHHli B rudbOeproBoOM MpocrpaHcrBe Cc Novo- 
*KUTEJIbHO-ONpese.neHHbIM CAMOCONPAXKeHHBIM ONepaTOpoM. 

O6osHauum uepes U, (¢, 0) vy petenve MHeHO OHOpomHOH 3aqauH 


Zen A(t) 0) 2— Op 2 (0) oe (8) 


C momoupio onepatopa U; (/, v) HenMHelinad 3amaua (4) cpomutca (2, 3) k HenH- 
HeHHOHW 3aylaye 
t 


Oi eels ti, 0) oe \ Us (t, s) f (s, 0) ds. (9) 

oxo MOKa3aTb, YTO pH Hiern MaJIOM ft, > 0 onepatop U, (¢, 0) u.+ 

a \ U, (t, s) f (s, v) ds nepeBogxuT MHoxecTBO byHKuMH v(t, x), yLOBIeTBOpsal- 
max HauaJIbHOMy yCJIOBHiO (2) H BMecTe CO CBOHMH NepBbIMH npowsBomHEIMH 
- 10 MpocTpaHcTBeHHbIM TMepeMeHHBIM HeKOTOpoMy yCJoBHIo Témpgzepa no cogo- 


KyNHOcTH NepemeHHEIX mph O<t< fo, x62 B CBOIO KOMNarTHYIO 4YAaCTb 
HM uTO, KpoMe TOrO, STOT ONepaTop HerpeppipeH. M3 npHuyuna Iayzepa ppite- 
KaeT TOrla JOKaIbHad TeopeMa CyYUJeCTBOBaHHA pellieHHaA 3anauu (4) u so- 
KaJIbHad TeopeMa CyIleCTBOBaHHA KaccHyecKoro pellieHHa 3agqaun (1), (2), (3). 
OrmeTHM, 4TO CylleCcTBOBaHHe pellleHHA CMelaHHOH sagaun (1), (2), (3) ynaetca 
yCTaHOBHTb Oe3 BCAKHX OrpaHHyeHHH Ha POCcT HeJIMHeHHOCTEH. 

3. CymlecTBeHHYy!O pOJlb pH oKa3saTeIbcTBe STHX cakTOB HIpaeT BOMpoc 
0 TOM, B KakHe mpocrpaucrsBa u3 L, (2) orpanuueHHo (“JIM BOHe HEMpepbIBHO) 
euCTBYyIOT OMepaTopbi 


EG eda 


3aMeTHM, 4TO BHepBble BONpOC O TAKHX CBOMCTBaX JPOOHbIX cTeneHei one- 

paTOpoB Obl MocTaBseH H H3y4eH B(). B cmyuae nepBoro H3 rpaHH4HbIX ycso- 

_ Bua (6) orBeT Ha STOT BONPoc BbITeKaeT H3 COMMX Teopem (°°). 

- Bcsayuae stoporo 43 rpaHHuHbIx ycoBul (6) MbI CHayasia CTpouM Mowyrpyn- 
ny e—*4® (+ > 0) c nomompio dyHKuHH Tpuna faa napa6onmueckoro ypaB- 
HeHua. CymecrBoBaHve dbyHKuHH [puna u Hy2KHbIe CBOHCTBa ycTaHaBJMBawrTca 
KJIACCHYCCKHMH MeTOJAaMH C MOMOLIbIO HHTErpaJIbHbIX yPpaBHeHHl (CM., HampH- 
mep, (1°)). Haxonen, orpHuatenbHbie 2poOuble crenenu A “(¢, v) nonyuarotca 
C MOMOIMIbIO POpMyIbI Jia rammMa-PyHKunH (cm. (1)). 

4. Oxasbipaetcs, 4TO BesWM4HHA fo B KOHEYHOM C¥eTe 3aBHCHT OT BeJIMUMHbI 
| A® (0, uv) % Ip mp Hekoropom p€ [0, 1) M gocratouHo Oonbuiom p. Tosto- 


MY, CCJIH yaeTCA YCTaHOBUTb alIpHOpHy!o OlleHKy 
sup |A® (¢, 0) vz, < Cp (7), (10) 
0<t<T 


TO CipapeqJIHBa HeOKasIbHan TeopeMa CylleCTBOBaHMs *. 


* Takol momxoy K JOKasaTeIbCTBY HeIOKaIbHBIX TeOPeM CyLeCTBOBaHMA Obi paspadoTaH 
panee M. A. Kpacuoceapcxum, C. I. Kpelinom u IJ. E. Co6onescxkum (cm. (1%)). 
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Mor yCTaHOBUM ykKa3aHH yO allpHOPHy!l0 OWeHKY AIA KMaCCHYCCKHX pemlennit 
6oulee Tipoctoro ypaBHeHHdA. ; 


Ut — On (t, X) Ux,x, + a: (t, x, 0) Ur, + 2 (by x, 0) = 0 (11) 
H Gojee MpoOcTbX PpaHHYHbIX yCJOBUH 


u(t, x) =0 {amu ap (E, x) ae cos (n, x;) to (t, x, v0 =0. (12) 
Jlemma. Ja «sw60e0 & > 0 umeem mecmo Hepasexcmeo * 
| oe, <e A A ol, + op (e, T) \olk,- (13) 


TlokasarebcTBO MpOBOAMTCA MeTOaMH, yKa3aHHbIMH B IyHKTe 3. 
5. ByleM mpefqmouaratb, 4TO BbIMOJHeHa OJHOCTOPOHHAA OLeHKa 


a(t, x, )w> —M(T)2®=N(T) Ot <T, XEQ). (14) 
Tora H3 IpHHUlNa MaKCHMyMa JIerKo CyleyyeT, ITO 


max |u(t, x)| <A (T) max| v ayia (15) 


tE[0, TJ, EQ xEQ 
Jia 3TOrO ,.HaM TOJIbKO WH TpeOyerca OMHOCTOpOHHaA oneHKa (14). 
[lpomudpbepenunposBaB ypaspHenne (11) no ¢, Hatem, 4TO 
Us — [ain dr,.t + (in) Ox, Le, + (Gin) x,,tOeh) + (Gen) x,Oxct + (@tVe, + 
+ D§¥} (ai) 0, — (ai), U¢ + aids,,2 + a + avo; = 0. (16) 
3yecb cHMBoul Dj} o3HauaeT MOMHy!O YaCTHY!O MpousBosHyw no x;’. Ludpeper; 
WApopaHve Mo ¢ rpaHHYHbIx ycIOBHM jaerT 
uy = 0? WJ (ain)e Os, cos (n, x;) + diz Dent cos (n, x;) + 
+ ov + o,u40 + 6v; = 0. (17) 
YMHOXKUM O6e yacTH ToxecTBa (16) Ha | % \’* w mpomurerpupyem no &. 


Bo BTOPOM H IMecrOM CJIlaraeMbIX NPpOH3BeyeM HMHTerpHpoBaHve MoO WaCTAM 


e any Ree ycnosult (17). Tlomyaum tToxyecrBo, KoTOpoe MbI 06o0- 
3HauHM (+). 


Hi3 nomoxkuTeMbHOH OMpeseeHHOCTH opMbl Qjn~i¥R Culeqyer 


\ Gin Uz, 1 (Ut| UF? >) x, dx > Ap (T) \ Det ¢ | Of |? RE dx. 7(18) 


Q Q 
IIpamenus x! roxyecrsy (*) omedky (18) 4 Hepasencrso Témpyzepa,, nonyyum 


[\| eel ax] <Ag(T) || oe dx + By (7). 5 (19) 


iQ) Q 


relic La) i 
[Ip strom ja oeHKH MHTerpautal \ | Ux, || |’ dx Haqo yuectb, 4TO 
a) 


Joflc, Sel ol, +C(e, 1). (20) 


" 


* Syecb #A (t)—oneparop, onpexenambiit wucbpepenunanbHyM BbIPaxKeHHeM —A,, (t,x) V 
H PpavwuHbimu ycropuamu (13). 
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TleiicrputenbHo, u3 (11), (13) uw (15) BbITeKaeT 


|A © oly <Cp(7) || lle, + Dp (7). (21) 


IIpumenus ganee (15), momyuum (20). 
B cayuae BbIMOJIHeHHA BTOporo H3 rpaHM4HbIx ycsoBuli (17) Haqo, Kpome 
Toro, yueCTb HepaBeHCTBO 


i vu \? dx < e\ | ae 2 | |? 2dx + C (2) ‘I uf |P dx, (22) 
5 a) 9) 


_ BbITeKalolllee H3 TeopeM BOwKeHKA C. JI. CoOomepa H HepaBeHcrBa I énpmepa. 
V3 (19) serko caenyerl 


| oll. < Ep (7). (23) 
» Orciona M3 (21) BbIrekaer tTpeOyemaa anpvopHas oleHKa 
|A ae, <Fp (7). | (24) 


6. Ormerum, 4To anpvopHas onenka (24) nomyyena Hamu 6e3 npexBaputesb- 


HOM OMeHKM max | v,z,|. Takue oleHKH BbITeKAaIOT KaK CJleCTBHe M3 OLeHKH (24) 
x€0 
(nyHkT 3). OneHKa max | 0,,| aBmsneTCa OObINHO HavOoslee TpyHbIM 3TANOM JoOKa- 
xEQ 
gaTeipcTBa. IIpH sTOM HcNoOL3yioTCA, HalipHMep, TOHKMe KoHCTpyKuHM L[ay- 


aepa (12). 


BopoHexKCKHH CeJIbCKOXO3ACTBEHHDIIi Tloctynuso 
’ MHCTHTYT 7 VII 1960 
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Jloxuann AkayemMun HayK CCCP 
1961. Tom 136, Ne 2 


MATEMATHKA 


fe Ke PAATEEB 


O TPYIINE KJIACCOB JHBH3SOPOB 
HA HEKOTOPbIX AJIFEBPAHYUECKHX KPHBbIxX 


(ITpedcmaeaeno axademukom H. M. Bunoepadossim 23 VII 1960) 


1°. [lenbto HacTosiel 3aMeTKH ABJIAeTCA H3IOwKeHHE CXeMbI (C ONYUIeHHbIMH 
JeTaAMU) LOKa3aTeJIbCTBA KOHEYHOCTH FpyMMbl KaccOB JHBHSOpOB HyVJIeBOH 
cTeneHH B MoAX amreOpamueckux cbyHKuHi Ro (x, y), y? = x* (1 — x) mpH 
Ll=5,71< k<l—2 0 npu ld = tlk leo) o>) lione xoueranrecorecrs 
MOe PalMOHaIbHbIX UMCes C MpHCoe{MHeHHbIM MTIpHMHTHBHBIM KkopHem & -it 
cTeneHH u3 |. 

2°. Ilycrb &o — NpOW3BONbHOe Moe XapakTepHcTHKH 0, areOpawueckh 
3aMKHyToe B nose S = ho (x, y) anreOpanueckux dbyHKUMH OAHOH NepemeHHOH. 
[IpennosoxuM, 4TO B Tose S cyllecTByIOT AHBU3OpbI NepBok cTenenu. Ilyctb 
ko — asire6pavyueckoe 3aMblkaHHe ko H S = k, (x, y). Jlto6omy Knaccy A qu- 
BH30poB Moa S MOXKHO CONOCTaBUTb KOHeUHOe alreOpanueckoe pacwHpeHHe ky 


noua ko, O6pa3sopaHHoe SJIeMeHTAaMH NoJa k, HHBAPHAHTHbIMH OTHOCHTeJbHO 
rpynnbl BcexX aBToMopdu3mMoB fo/ko, MepeBOAAWIHX KaKkoOl-HOO JMBM30p 


Klacca A Bp SKBMBaseHTHbIe. Ilone ka oOalaeT TEM CBOHCTBOM, YTO B Sy = 
=k, (x, y) cCyllecTByeT pallHoHabHblid (OTHOCHTebHO Ra) MHBH30p H3 
Kglacca A (cM., HampuMep, ('), Teopembl 8 u 9), H BCaAKOe Nove k’ Takoe, 4YTO B 
nose Rk’ (x, y) cyllecTByeT pallMOHabHbIM (OTHOCHTeIbHO k’) JMBM30p U3 KvIac- 
ca A, coepxuT ky. Benkoe nognose k’ > ka noma ko GyteM Ha3blBaTb NOwIeM 


onpefeeHHa kslacca A. 

3°. Ilycrs, S = ko.(x, 9), \y? =x" (1 =a ee poetic, 
Ro COe€pXKUT NPHMUTHBHBIN KopeHb & cTeneHu /u3 1. Pox g noma S paBpeu = : 
Mmetor mecTo cyleqyiouve pa3oxKeHHA Ha MpocTble JMBH3Opbl: (x) = PLP: 
(l— x)= PiPx'; y = PRP,Px' '. Ha sKxo6vesom MHoOrooOpa3HH = MOvIA 
S = ko (x, y) ompeyzeneHo KoMIvIeKCHOe yMHOxKeHHe Ha Wesble uHcna noma R (e), 
HHLYWMpOBaHHble aBTOMOpdu3M0oM x — x, y —ye noma S (?). YpaBHenve 
B* = A np Jannom Kacce A JMBU30poB HyseBOl crenenu noma S weer 
poBHo / pemenuit, H ecu Bo — ofHO M3 HUX, TO OCTabHbIe cyTb ByM;, 
l1<a<l—1, Mo— xaacc, cofepxamuit PoP. Orcioya serKo BbIBOLNTCA, 
4TO ecIH Klacc A pallwoHaneH Hay Momem k(x, y), TO MHHHMaIbHOe Hal k 
move k’ onpeqeeHvsa KaccoB B uM paBHo k, WH ABIAeTCA ero WHKIMYeCKHM 
pacuiMpeHvem crenenu J. 

4°. Kaxnomy kjaccy A 2MBM30poB HyseBol crenenu noma S (x, y), pallvo- 
HaJIbHOMy Hay k-Ro, comocTaBHM B KauecTBe HHBapHaHTa SJIeMeHT rpyrinibi 
R'/k*' no dopmyse j (A) = ((x), U4) k*4, rae % — Kakoli-mm6o pauvonanbHbli 
Hal k WHBH30p M3 Kuacca A, 


ie (iy a; 
4 =| PY; (0, 9 1 @ ey)” ©. 
B mocieqHeM Mpov3BeqeHHH MHOXKUTeIH, COOTBETCTByIOWIHe TOUKaM Pe 
W Poo, CCM OHH MpHcyTcTByIOT B Pa3zJIOKeHHH THBH30pPAa Y, TOJKHbI ObITb ONy- 
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meHbI. JIlerkKo Mpopeputb, uro j (A) He 3aBucHT or BbIGopa NpexcraBuTena Y 
B kjlacce A. Oro6paxenue A -> j (A), oveBuzHO, romomopduo. I'pynna 3Haue- 
HMM WHBapHaHToB (IIpH duKcHpoBaHHoM k) nopowxmaerch HOpMamH a6cuucc 
Touek Ha KpHBow y’ = x* (1 — x) c anreOpavueckumm Han k KoopquHatamn. 

5°. Teopema 1. [ycme A — kaacc Queusopoe nynecoti cmenenu noaa 


k(x, y), RD ko. Ja mozo umo6e ypasnenue B°~* = A 6v120 paspeuumo 6 epynne 
payuonanbHolx nad k (x, y) Kaaccoe, Heobxodumo u Oocmamouno, umobvi j (A)=1. 


MomatareibctTBO. Econ A = BB", to j (A) = 1, Tax xan pH 


mo6om % € A aOcuuccbl Tove K, H3 KOTOPbIX COcTaBJIeHbI MBUZOpHI Y° u Mf onH- 
HaKOBbl. Ina oKasaTeNbCTBa JOCTATOUHOCTH mpexke BCero 3aMeTUM, YTO eCuIH 
l 


j (A) # 1, To none Ai = k (V j (A)) — unxauueckoe crenenn / nay k, 4 OHO co- 
JepxKUTCA B MHHMMAJIbHOM Movie olpeseseHua Kacca B, koTopoe, B cualy 3°, 
camo WHKsIMyuecKoe crenenu / Hay k. Tlostomy B pauwonanen Hag ki. Octaetca 
TIpOBepHTb CNpaBeIMBOCTH STOTO yTBeEpAKMeHHA HW Aa cyyan j (A) = 1. Dro 
OCYIINECTBIAeTCA MocpeycCTBOM paccMOTpeHHA «OOmIero Ksacca», WIA KOTOporo 
yTBepxyeHHe OyjleT cipaBequBbim. IIpH nepexoge kK cnelManH3alHam B kKlac- 
| Cb, palMOHaJIbHble Ha k, CipapeMBOCTh yTBepxKMeHHA He HapyluTca. 

. 6°. Ilycrb Tenepp k, = R, (ec) — /-aguueckoe momoHeHve Nowa jeleHus 
_ kpyra ua / wacteli. V3pecruo, uro k, = R, (A), rye 4-1 = — 1. B xauecrse 


ft: * ¥] 
mpeycTaButeseh SJIeMeHTOB Tpytnbl kyo/ky MoryT ObITb B3ATHI Ey = A, Fj = €, 
Eg =exp (M4), 2<a<l. 
Teopema 2. Ipynna uneapuanmoe Kaaccoe Oueu3s0p0ée HYyAeboli cmeneHu 


— noan ky (x,y), yo = x* (1 — x), nopoodaemca uucaamu Eq, npu a= rad ; 


2 
peal, ecau (+)= LAL te <ax<, eCAU (F) + 1. 3deco 
cKoOKu obo3Ha4atom Keadpamuunoti cumeon JlexaHdpa, 

Pen A eee 
Neate T Gecncrres: vil 


Woka3zsaTe€AbCTBO OCHOBaHO Ha paCCMOTpeHHH ABHBIX dopmy.i 
(B Ble GeCKOHEYHBIX PANOB) MIA aOcuucc pewieHHh ypaBHenua x* (1 — x)=y! 
- B asreOpanueckux paciiupenuax nossa Ry C Nocey!OUlHM NepeXOJOM K HOpMaM. 
Teopema Pumaya — Poxa no3BoseT OFpaHHUHTLCA paClIMpeHHAMM, CTe- 


i 
N€Hb KOTOPbIX He IIPpe€BOCXONUT g = at 


7°. Ecnu ko — KoHeuHoe pacuiMpeHve noua R (e), TO, CormacHo Teopeme 
A. Bettina (*), wicno o6pa3yiomlux rpynnbl KaCCOB JHBH3OPOB HyJIeBon cTe- 
_ MeHH KOHeUHO. JlerKO BUJeTb, YTO YHCNO OOpasylOWlMxX PpyNMbl HHBapvaHTOB 


— if 
(copnagatoulee C YHCOM o6pasyromlux rpynnbi A/A**) paBHo PEE Le 


/ r—uNcno oOpasyromnx GeckoHeyHOrO NopsyKa TpyNNbl kKNaccoB JHBU30poB 
| Hysepow crenenu. Cnaraemoe | nosBlAeTCaA 3a CueT KaCcoB C NepHoyom im, 
| m > 1, koropble 20 KpuBbix y’ = x* (1 — x) 3aBezoMo cymlecTBytoT. C Apyron 
' CTOPOHBI, JerkKO BUseTb, YTO Tpynia HHBapwaHTOB cosepxKHTCA B rpynne 
(a: ko’), Te o& — 4NCNa, raBHbe MeasbI AIA KOTOpbIX BualoTCA /-MM creneHs- 


¥ 
| MH. Tlostomy —< aC l<F + p. 3necb n — aOcomoTHaA cTeneHb Noma Ro; 


© — 4vcNO OOpasylomimx /-npHMapHOu yacTH rpyMnbl KaCccoB HeaoB NossA Ap. 

' 8°. Tlycrp Tenepb ky = R (2) u / — perynapHoe mpocroe uHcno. B stom cay- 
uae p = 0. OcHoBHble eHHHUbI MOryT ObITb_BbIOpaHbl eens (loce Norpy- 
. is i 
*KeHUA B Mone R, (e)) enmnnuam LE, = &, Ex, a=1,..., —z- » Ipwyem e2H, 
HHUBI noma R (e), aBisiommeca /-mH creneHamM B Mone R; (e), OyzyT l-mu 

' crenenamu ¥ pnove R (e). B kauecrBe HHBapHaHTOB KvaccoB B lose R (e) Moryt 
| peanusoBaTbcs ToMbKO Te emuHHUEI Toma R (e), KOTOpble ABIAIOTCA MHBapMan- 
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TaMH KwlaccoB B Move R; (e). ipuHmenan Teopemy 2, Jerko NOMy4HTb OWeHKH 
i 
eel ae 1 =< M, rye 


M='>* ope (=14), (Z)=1; 
oe mp J = 1 (4), ( 


=—— mpu /=34), 
M =——— npn 3); (F)=1. 


Oru ouenKu paior mpw / =5u/ =7, wror=0,7T.e. npul =Sul =7 
rpylia KaccoB JMBH30poB oKasbiBaeTca KOHedHOH. TIpu / = 11 npu k = 1, 5,9 
(cOOTBeETCTBY1IOIMe KPHBble OHpalMOHaIbHO SKBUBAJeHTHBI) NowyuaeTcA Tome 
r = 0. J[a xpuppix xe mpu k = 2, 3, 4, 6, 7, 8 (KoTopbie Toe OUpalMoHasbHO 
3KBMBAJICHTHB!) BOMpoc 0, KOHeYHOCTH FpyNMbl KaccOB JHBH30pOB HysieBOH cTe- 
TIeHH OCTaeTCA OTKPbITbIM. OH OCTaeTCH OTKPBITbIM H JIA BCeX Mpoctbix / > 138. 

9°, Jia KpHppix Mepma x° + y® = 1, x’ +y’ =1 rpynna KmaccoB QMBH- 
30pOB HYywJieBolt cTemeHH KoHedHa, HOO aKOOMeBO MHOorooOpa3sve KpHBOH 
x' + y’ = 1 oroOpaxaerca C KOHCUHbIM AXPOM Ha IpAMYy!O CYMMy AKOOHEBBIX 
MHOrooOpa3sui KpHBbIx x’ (1 — x) =y', R=1,2,...,1 —2 (4. 

10°. Kpusaa x? (1 — x) = y’ OupallMoHaIbHO SKBUBaNeHTHa KpuBoHK Kaen- 
Ha x°9y + y®? + x = 0, Tak 4To rpynma KaccoB JA STOM KPHBOH Hay MovIeM 

tf 


R(V 1) Konewua. B stom MoxKHO y6eRMTBCA HM MocpeMCTBOM pa3vlOxKeHUA AKO- 
6veBa MHoroo6pa3ua (cm. (*)) Ha TpH KpuBble poga 1, KaxKaad M3 KOTOpPbIX Oupa- 
WHOHAIbHO 9KBMBaeHTHa (Haq nomem R (e)) KpuBon y? = x? — 9/,x + 2/,, 
Ha KOTOpOH 4MCuIO TOYeK B Mose R (e) MOACIMTbIBaeTCA HeMOCpeACTBEHHO H OKa- 
3bIBaeTCA PaBHBIM 28. 

11°. Jina kpuson x® + y® = 1 Bone palMouHambHbIx UMce rpynma KaccoB 
JMBH30pOB HyJIeBoH cTenmeHH OecKoHeuHa, HOo OHa OecKOHeuHAa JIA Nomnona 


x8 — y 4 ; 
R (u, v) ona R (x, y), phim SATIS) OS arial wi Seamte 


JleHHHrpafcKoe oTmeueHve Toctynuso 
MatemaTuyeckoro HHCTHTyTa uM. B. A. Creklopa 20VII 1960 
Axkajflemuu Hayk CCCP 


UWMTHMPOBAHHASA JIATEPATYPA 


‘Tl. K. ®axgees, Becta. JIFY, Ne 7 (1957), #25. Lefschetz, Trans. Am. 
Math. Soc., 22, No 3, 327 (1922). ® A. Weil, Acta Math., 52 (1959). 47. K. Mag- 
mees, JIAH, 134, Ne 4 (1950). 
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| Moxnayge Akagemuu wayrk CCCP 
1961. Tom 136, Ne 2 


MATEMATHKA 
C. A. YYHHXHH 


OB HHAEKCHAJIAX KOHEYHDIX FPYNn 


(ITpedcmaeaeno axademuxom H. M. Buxoepadoeoim 21 VII 1960) 


§ 1. B pa6orax ('~*) namu ObI1 HpennomKen u pa3spa6oraH cmoco6 «HHyeKcHa- 
JOB» [JIA HaXOKICHHA MOMTpyuM y KOHEUHBIX rpyM wu C ero MOMONEbIO Opa 
\ Momy4eHa oOwad TeopeMa © cyleCTBOBaHHH MOLrpynm, OXBaTHIBalOWad Kak 
YacTHBIe CULYYaH MHOFHe OCHOBHEIe IIpeMMecTBYIOULMe PE3YIbTAaThI B STO OOACTH. 

B HacTosimleH padoTe c UebiO YCHJICHHA STON TeEOPpeMbI BBOAATCA MOHATHA 
IpaBMJIbHOrO MHJeKCHaJla, PaCIIMPeHHA WHeKCHalla H Mepbl pa3speuIMMocTH 
KOHCYHOH FpyNMbl HC HX MOMOMLbIO yTOUHAIOTCA yTBepxkmeHua 5) u 6) Teopempl 
_ ctaTbu (*) u o60Omlaetca Teopema 2 u3 (,”). 
| OcHOBHBIM pe3yJIbTaTOM HacTOAeH paOoTbl ABJIAeTCA Teopema 5. 

—  § 2. Mbt Oyzem Noumb30BaTbCA OlpeseseHHAMM M O6O3HAYeCHHAMH, BBeJeH- 
_ HEIMM B (°), a TakxKe CJIeyIOULMMU: 

F 1) IlocneqosatenbHocTh w u cbaxTop-rpynnbl %;/G;,. i€w, us cratpu (°) 
_Ha30BeM COOTBETCTBEHHO Oa3HCOM H akTOpaMH HHREKCHa- 
aa (ARs. 

2) Ilycrb J — nocmefoBaTebHOCTb HHJeKCOB HEKOTOPOrO KOMMO3HIHOHHOrO 
_ (VaaBHoro) payqa KoHedHO rpynne ©, u nyctb /_pp — MozMocesoBaTeIbHOCTb 
 BceX TeX HHJeKCoB H3 /, KOTOPbI€ ABJIAIOTCA MpPOCTHIMA UYMCIAaMH; Tora 4HCO 
_ Inp (8HadeHHe cHMBona /,p cM. B(*))Ha30BeM ME POH pa3zspemuUMOCTH 
/(CHAbHOH paspemuMocTH) rpynnyH G. 

[ 3) Wngexcuan (h)p,; HA80BEM 1p ABU I bBHBIM, CCM OH yROBMeTBOpAeT 
‘ 


CJIeyIOUIMM JByM TpeOoBaHHam: a) rpynna © umeer no kpaiinew Mepe omHy 
nomrpynny § nopsnka h, Bxopatly1o B Gp_; 6) Wa Kaxgoro 1 €w Oyzer Bi = 
© = [/1G:1! G;. Tlonrpynny § B 9Tom cayyae Has0BeM TNOAXOAA- 
mek nox_rpynunonw uugekcuaaga (ana ungeKcuana) (h). 
» 4) Ilycrb w — o6mmun Oasuc; fs, fori,.--, fo HW Pas =Cafs, Pou = 
= Cati/eri, - - -» Po = Cofw (Cp, Cati,---, Co — HATYPaJIbHble HCA, W3 KO- 
_ TOpbIx cg = 1) — KOMMOHeHTHI cooTBeTCTBeEHHO MHJeKcHanoB (A)r, 5 UH (Ch), «, 
+ C = CoCpti. . . Co, Tpynnyt G. Ecnu ya Kaxyoro i €w cdaxrop ©;/G; nopszKa 
_ Cif; HHpeKcuana (ch)p,» ABMAeTCA pactuupeHvem B G;_,/G; COoTBeTCTBylomlero 
ey cbaxtopa %;/©; uugexcuana (A)p,; pH NoMouM rpynmb C; NopayKa c, 
"To uHeKcuan (ch)g,yHa30oBeM pacwlupeHuem HHReKcuadsa (Ap j. 
'Uvcno c Ha30npeM MEPOH pacwupeHHaA HAHAeKCHana (A). 

5) Pacumpeuve (ch)r,» UHJeKcHama (h)r, 5 Has0BeM: a) pags pelluMbIM 
(cnemuaabuHbiM), ecau kaxgan rpynna G;, i €w, paspemumas (cnemmanb- 
‘Has); 6) apugdMeTuuecknH 3aMKHyTHM, ecm I (c)c 

Se). -,) Wid ecex i =P +1,6 +2,..., 0; B) Cnennane- 
i0 apu@MeTHuUeCKH 34MKHYTHM (c.a.3.), ecm (ch)r,o CCTb 
JenenHaibHoe MH apudmerMyecKH 3aMKHyToe pacuimMpenwe MuyeKcnana (h)r, 5; 
r) WpaBUuABbHBM, ecau (ch)r,o CCTb NpaBUNbHbIM MHAeKCHan; 1) 1 p a- 
BU J bHBIM. Cc. a.3., ecu (ch)r,» CCTb MpaBMJiIbHoe HM C. a. 3. pacilWpeHve 
vujexcvana (h)p,;; €-) TPHBHAAbLHBIM C.a.3., ECM G = 1 ANA Kax- 
oro 1 €w. 
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6) Vumekevan, He OMycKatoulyH HHKaKHX C. a. 3. pacluvpeHHi, kpome 
TPHBHaJIbHOTO, Ha30BeEM C. a.3. MAKCHMAJbHBIM. 

7) Ecau f;, i€w, —Mepa paspemmnocru daxtopa §; / G; unzexcuana (A)z, ;, 
to h* = fif,.,..-f, Hasopem Mepoh paspemuMocTH (A)r, f. 

3. IIpvpemem nosyyeHHble HaMH pe3yJIbTaTHl. 

Teopema 1. Ecau (A)r,; — npasurbnoiti undeKcuan u S$ — e20 nodxo- 
Osan nodepynna, mo qdakmopet pda 


[5 = $1 G1 > HN GsD..- DH|G. = 


HOPMQAbNOLX Oenumeneli $ CooMBemcmeeHHO Us0MOpdHeL dakmopam uHOeKcuaAa 


(A)r, f- 

Te opema 2. Ecau (A)r,; — npaeunonoiti undexcuaa u $ — e20 nodxo- 
Osada nodepynna, mo mepa paspeuumocmu $ paeHa mepe paspewumocmu (h)p, j. 

Teopema 3. Ecau(ch)pr, ¢ — paspeuiumoe pacuupenue undexcuaaa (h)p, ;, 
mo mepa paspetuumocmu (ch)p,~ paeHa ch’, ede c — mepa pacwupenua u h* — 
mepa paspeuumocmu (h)p, }. 

Teopema4. Ecau (ch)r,, — npaeuasnoe u paspeulumoe pacuupenue 
uHOeKcuana (h)p,;, Mo mMepa paspeuumocmu nodxodsiyel nodepynnel $ UuHnOeK- 
cuana (ch)p, ~ paeHa ch*, 2de c—mepa pacwupenua u h* — mepa paspewumo- 
cmu (h)p, 5. 

Teopema 5. Bcskutl undexcuan umeem no Kpatineti mepe oONO npasuAbHoe 
c. a. 3. pactuupenue. 

Teopema 6. Bcskull c. a. 3. MaKcUMQaAbHOL UHOeKCUAA ABAKeEMCA Npa- 
BUADHOLM. 


HMHCTHTyT MaTeMaTHKH H BBIMHCIHTeIbHOH TeXHHKH] Tlocrynuso 
AkajlemuH HaykK BCCP 18 VII 1960 


, UAMTHPOBAHHAA JIATEPATYPA 


1C.A. Gyuuxun, JAH, 121, Ne2, 243 (1958). 2 C.A. 4d ynuxund, Mss. Bac, 
yyeOH. 3aBey., cep. Matem., Ne | (14), 227 (1960). *C. A. Uynuxun, JAH, 126, Ne 2 
284 (1959). 4C. A. UyHuxun, JAH, 128, Ne 6, 1135 (1959). 
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Horsanm Akayemuu nwayx CCCP 
1961. Tom 136, Ni 2 


MATEMATHKA 


A. C. LUBAPIL 


O HEKOTOPbBIX MOHATHAX, CBASAHHbIX C NOHSTHEM 
POJA PACCJIOEHHOFO MPOCTPAHCTBA 


(ITpedcmasaeno axademukom IT. C. Anexcandpoeoim 7 VII 1960) 


ByeM MOb30BaTbCA OlpeleseHHAMH HM OOO3HaYeHHAMKM 3ameToK (7°). 
Ilycth G — Tononormueckan rpyrna. Ipocrpancrso rpynnpl G paccmarpH- 


gaeM Kak G-IIpocTpaHcrTsBo, cuvTas, To rpynna G JelicrByeT B HEM C MOMOLL[bIO 


JeBbIX CBHToB. CoequHenve Gx ...*G 9k3emnmapoB G-mpocrpaHcTBa G 
6ynem OOo3HauaTb Az, a NpocTpaHcTBo TpaexTopult (Az)g rpynnbt GB A, O6o0- 
3HauuMm B,. Konycom Hay G-npoctpaHcTBom X Ha30Bem G-mpoctpaHcTBo X x G. 

Pog G-npocrpauctsa X (T. e. pox paccmoenua X — Xq) o603Hauem g (X); 
B CHJly Teopembl 5 3ameTKH (') pox G-mpocrpaHcrBa X mMoxerT G6biITb oMpenemeH 


Kak HavMeHbiliee k, JIA KOTOporo cytlecrByer JOMycTHMoe oToOpaxKeHHe 
_G-mpoctpaucrsa X B G-npoctpanctBo Ax. Tomomoruyeckui pox G-mpocrpaucr- 


pa X oOo3Hauaem A(X). 

JlerKo BUJeTb, YTO pod KoHyca X * G Hay G-pocrpaHcTrBom X H60 paBeH 
poly G-mpocrpauctBa X, M60 mpepbiulaer ero Ha equHULy: g (X) < g (X*G)< 
<g(X) + 1. Sro 3ameyanue noscKa3biBaer cieqytomlee 

Onpenenenue l. Sponom GnpoctpauctsBa X {0603Ha- 
yaerca Sg (X)) Ha30BeM HavMeHbillee H3 uNcen k, Wa KoTOpHIX g (X * Ay) < 
<k + 1 npu gocratouxo 6onpumx I. 

Ouesuduo, umo Sg (X) < g(X). Moocno doxazame, 4umo 6 cayuae, Koeda 
epynna G Konewna, h (X « G) = h(X) +1 u, caredoeamervnHo, 6 atom cay4ae 
h (X) < Sg (X). 

OrmeTHM cJleqyroulee mpedvioxwKenke: 

Ecau f: X + Y — donycmumoe omoOpascenue G-npocmpaucmea xX 6 


_ G-npocmpaucmeo Y u Sg (X) = Sg (Y), mo omo6pascenue f He 2omomonHo Hy. 


a ee ee 


Ecam rpynma G KoHegua, TO B 9TOM yTBepxKyeHHU ycoBHe Sg (X) = Sg (Y) 


‘MOXKHO 3€MeHUTb ycuoBuem h (X) = Ah (Y). 


M. A. KpacHocespceKuii mocraBil B KHHTe (°) BOMpoc, KOTOPbIH MOXKeT ObITb 
BbIPAKeH B MPHHATHIX 3fecb OOO3HaAYeHHAX CJIeELYIOWWMM OOpas0M: ec 
G = Zz — rpymna Broporo nops1Ka, TO Jia mo6oro G-npocrpanctBa X MMeet 


-mecro papencrBo Sg (X) = g (X) (uHaue ropops, Bcerga g(X * Z2) = g(X) +1). 


Iipupelem mpumep,. LalomiMli OTpHWaTeJIbHbIM OTBeT Ha 3STOT BOMpoc. 


TlocraBpuM B coorBercrBHe KaxKJoMy oToOpaxennio g: S” — S" m-mep- 
Hoi ccbepbl B N-MepHylo Z2-mpocrpaxcrBo E, c NOMOULbIO cueLyiouleli KOHCTpyK- 


14H: mpoctpaucTBo E, nomyaaerca v3 ccbepbi S” npukienBanvem 2Byx (m + 1)- 


MepHbIX WapoB, MepBbIli H3 KOTOPbIX IPHKJIeHBaeTCA C NOMOLIbIO OTOOpaxkeHHA ®, 
a BTopow —c momompbio0 orobpaxenua To (T — WeHTpasbHaa CHMMeTpHs 


edeppt S"), eRMHCTBeHHBIM HeETPHBHabHbI SeMeHT rpymmbl Ze WelicrByeT Ha 
cepe S” C E® kak wentrpanbuaa cumMMetpua 7, a NpUKeeHHble Wapbl MeHseT 


MecTaMH. Ecau a € tm (S"), 9: S” — S" — oro6paxkenve U3 Ksacca a, TO por 
Z2-TpoctpancTBa E., He 3aBHCHT OT BbIGOpa OTOOPaxKeHUA P, MOSTOMY Mbl MOXKEM 
BBeCTH O603Ha¥eHHe g (a) = g (E,). 
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Vimeer mecro csleyioujee yrBepxeHHe: . 

Ecau &€am(S"), 2en<3, n=7 ual m< 2n—1, mo g(a) =n+1 
6 CAYHAe, ECAU ANeMeHIN 1. UMeeM HeLemHolll NOpAOOK, U g (a) = n + 2 6 npomue- 
HOM cAly4ae. 

HerpynHo mpopeputTb, uTo Ey, * Zz = Es,, roe Sp — HancrpouKa Hay 
oroOpaxkeHvem @; MOSTOMYy JWIA TOO, 4TOObI OMpOBeprHyTb MpeMosoweHve 
KpachoceabcKoro, OcTaTouHo MOCTpOHTh TaKOM SeMeHT @ € Xm (S"), uTO 
g (Sa) + g (a) + 1. Ho u3 cchopmymHpoBaHHOro Bille Mpeqo*KeHHA BbITeKaeT, 
UTO JIA WO6Oro SuleMeHTa @ € m3 (S”), HMeloMlero YeTHEIM HHBapHanT Xomda, 
6ynet g (a) = g (Sa) = 4. 

Onpeneneuune 2. TyaabunmM poxom GmnpocrTpan- 


ctBa X(o6c3Hauaetca g (X)) Ha30BeM HaHOouplee U3 uNce Rk, AIA KOTOPbIX 


cyulecTByeT JlomycTumMoe oroOpaxeHve G-mpocrpancTBa A, B X. 
Onpenwenenne 3. LTyYatbHHM TOMONOTH4YeECKAM Ppo- 
hom GupoctpaucTBa X (o6o3Hauaetca h (X)) Ha30BeM HaMMeHbuee 


M3 yce k, JIA KOTOPbIX HalifeTca Klacc KOTOMOJOFH Z KNaccHpuuMpyroulero 
mpoctpaucrBa Bg rpynmpl G (c kosdpPHUMeHTaMH B JIOKaJIbHOM CHCTeMe), yJOB- 
* 

JeTBOPAIOMM ycoBusam gp (z) = 0, Qari (2) =O (Hepes G, r+ OOO3HATEHEI 
xapakTeplcTHyeckHe oroOpaxeHia XG B Bg ¥ Briy=(Ant)e B Bc). Ecnu rpyn- 

* 

ma G JMcKperHa, TO yCJIOBHe a+, (z) = 0, durypHpyromsee B STOM ONpeseneHuH, 
MOXKHO 3aMe€HHTb ycioBHem dim z< Rk. 

Jleeko yOeQumoca, umo g (X) <A (X). 

Ilyctb X — G-npocrpauctBo, B — Bg — yHuBepcalbHoe paccjoeHHe 
c rpynnot G. O6o3HauumM uepe3 Xg mpocrpaHcTBO TpaeKTopul (X X B)g 
rpynnb G, WelicTByloljeH NoKoopiuHaTHO B X X B; sto mpoctrpaHcTBo cabo 
TOMOTONMHYeCKH 9KBHBaJIeHTHO MpocrpaHcTtBy Xg. IIpoexuna X X B —B 
mlopoxkaer oToOpaxenue p: Xg = (X X B)g ~ Bg. OroOpaxenue p sxB- 
JIA€TCA paccsloeHHeM co culoem X; 39TO paccmoeHHe OyyeT OOO3HAUATECA Yepes 
3 (AG, Bc, XAPxp) (ee pC) aactp 09), 

Sajlaua O BbIMHCJICHHM yasIbHOTO pojla MOKeT ObITb CBeeHa K 3ayaye O BOS- 
MO}KHOCTH MOCTPOeHHA CeKyMlel MOBeEpXHOCTH C NOMOLLbIO CJieqyIOuleH TeEOpeMB!: 

Ilycme X — G-noausdp, G—epynna JIu (He o63amenbHO céASHAA), 
B’ (Z, Br, X, p') — paccaoenue, uxdyyupoeannoe nad B,, paccaoenuem B c no- 
MOU{bI0 OrnobpadeHuA @,: B, — Bg (xapakmepucmuueckoeo omobpasceHnus pac- 


caoenus A; — B,). Toeda g(X) > ké mom u moabko mom cay4ae, Koz2da y pac- 
choenun B' cywecmeyem cekyluaa noeepxHocmb. 

IlpumMeHas TeopemMy O NepBoM MpenaATCTBHH K paciipocrpaHeHHlo cekylleH 
MOBePXHOCTH, MoOyyaem cylelyrolee yTBepxKeHHe: 

Ilycn’ npocmpaxncmeo epynne: G seasemca d-mepHbim noausdpom, X — 
G-noausdp, acepurnoli 6 pasmepHocmax < s(s> 2). Ecau s > (d + 1)(k—1), 
mo g(X) > ki eau s=(d+1(k—1)—1, mo g(X%)=k—1 6 mow 
U moAbKO mom cayuae, Ko2eda h(X)= k — 1. 

Ilycrb G—yucxpetuas rpynna, G = S1 unu G = S3 (B aTHx cayyaax mpo- 
cTpaHcTBo rpynnbl G accbepHuHo B pa3smMepHocTax < d, rae d = dim G — pas- 
MepHOCTb 93TOrO MpocrpaHctBa). Torna Oyanonolii pod G-nonausdpa X >k 


6 mom U MoAbKO mom cay4ae, ecau Had (d + 1) (k — 1)-mepxeim ocmoeom 6a301 Bg | 


paccaoenun & (Xe, Bo, X, Pp) cyluecmeyem cekywan noeepxHocmb. 


lonbsyacb STUM yTBepxKJeHHeM HM MpHMeHAA H3BeCTHbIe pe3yJIbTaTbl O BTO- 


POM IIpelisTCTBUH K paciipocTpaHeHHio cekylieH NoBepxHocTH (°,’), MOoxKHO aTb 
BbIPaxKeHHbIe Yepes TOMOJIOrMyecKHe CBOHCTBa MpoctpancTB X Hu Xg ycNOBHA 
WIA TOTO, YTOObI BbINOMHAIOCh paBeHcrBo g (X) = k — 1, ecu mpocrpaucrBo X 
acepH4HO B pasMepHocTtax < s = (d+ 1) (k—1)—2. IIpupenem s3zecp. 
TOJbKO pesyJIbTar Jia G = S*, umerouMii oco6eHHO Mpocrol BHI. 


IIycmp G=S*; X — G-npocmpancmeo, aciepuunoe 6 pasmepHocmax 
<s=4(k—1)—2; b — anemenm epynnu H*(Xe, ms (X)), nepexodsuuyut. 
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npu eomomoppusme x’: H* (Xo, ms (X)) > H*(X, ms (X)), noposcdaemom omo- 
Opascenuem omoocdecmenenua a: X —> XG, 6 dbynOamenmanonoiti Kaacc npo- 
cmpancmea X. Toeda g (X) = k — 1 6 mom u moaroKo mom cayuae, Koeda Kaacc 
Sq?b € H°* (Xo, ms41(X)) ne pasen nyo. 

Onpegenenune4. Tyanpbuum S-ponom Gnpoctpar- 
ctTBa X (o6o3Hauaetca Sp (X)) nasbipaerca HavOonbuee U3 HCE k, WIA KO- 
TopbiIx g (X * A;) > k-+ / npn Hexoropom 1. 

Oueeudno, umo Sg (X)> 8 (X). Ecau G— konewnaa epynna, mo mosicxo 
noxasame, umo Sg (X)< h (X). 

Sametum, uTo S-poy Hu fyambHEtit S-po mMoryr ObITbh npocro oxapaKTepyH3o- 
BaHbl C MOMOLULbIO NOHATUA R-oTOOpameHua: ecau R — maxkoe G-npocmpancmeo, 
6 KOMOpoe MOICHO OonYycmumo omobpasumb z‘o6o0e G-npocmpaxcmeo poda < g (R) 
(wanpumep, ecauR =G), mo Sg(X) < k |S& (X) > kl 6 mom u moaoko mom 
caywae, Koeda cytuecmeyem R-omobpaxcenue G-npocmpancmea X 6 G-npocmpan- 
cméo A; (G-npocmpancmea A;, 6 G-npocmpancmeo X). 

S-pol HW Ayanbupit S-poy we noxvxaioTtca mpH R-oro6paxeHusnx; TOuHee 
TOBopa, ecru G-npocmpancméeo R ydossemeopsAem HAAOIEHHbIM BbIILE YCAOBUAM 
u cywyecmeyem R-omo6pascenue G-npocmpancmea X @ G-npocmpaxcmeo Y, mo 
Sg (X) < Sg (Y) u Sg (X) < SZ (Y). Ecau epynna G Koneana, mo npu mex sce 
ycnoeunx h(X) << A(Y) u h(X) <A(Y). 

Ilycrb G — koneyHas rpynna; R — r-mepuHbrtii G-nomuanp, romoronvyueckH 
SKBUBAJICHTHBIN F-MepHoli ccbepe (Tako G-nowMap cyllecTByeT B TOM H TOJIbKO 
TOM CuIy4ae, Kora BCAkan aOeneBa Mozrpynna rpynnmbl G aABAeTCA WHKIJH- 
weckoH rpynnon (°)). 

peOnozoncum, umo X — G-noauadp; Y =D,X — G-noausdp, n-deoticm- 
eenHoiti G-noausdpy X omunocumeaono R. Tozda: 

1. Sg (X) + Sg (Y) = (r + 1) 2. 

Cun) hh (Y) = (7 +1) n. 

3. Ecau dim X < 2 Sg (X) — 3, mo g (X) = Sg (X). 

4. Ecau noausdp X acwepuuen 6 pasmeprocmax <1/2S¢(X), mo &(X)=Sg(X). 

AvaJsIOrMuHble yTBepxKMeHHA MOFyT ObITh TOKa3aHbl B Cy4ae, Kora G = S? 
Min eS, 

Kak BAHO 43 CopMyJIMpOBaHHbIX BbILe TeOpeM, AYaJIbHbIM POX BbIYMCIHT 
Jlerue, 4eM pom G-mpocrpaHcrBa, nosTomy cooTrHoleHue Sg (X) = (r + 1) n — 
— Sg (D,X), Bo3MOxKHO, yJaCTCH HCNOMb30BaTb LWIA BHIMHCICHHA pola KOH- 
KpeTHBIX G-TOJIM9pos. 


Bopouexcknh rocyjapcTBeHublli _ Tlocrynuso 
yHHBepcuTeT 4 VII 1960 
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Jloxnayn AKkagweMuuw nayrk CCCP 
1961. Tom 136, Ne 2 


MATEMATHKA 


C. J. SAJEJIbMAH u C. 9. HBACHIMEH 


0 3ANAYE KOM JIA OMHOFO KJIACCA 
HEJIMHEMHbIX MAPABOJIMYECKHX CHCTEM 


(ITpedcmaezeno axademuxom H. I. Iempoecxum 22 VII 1960) 


B pa6ote (1) oqHoro 43 aBTOpPOB Obl ONpeseeH HOBbIM KJIaCC JIMHEHMHbIX Napa- 
OONMYeCKUX CHCTEM C Pa3IHUHbIMM CTAapLIMMH NopsAZKamn AuddepeniMpoBaHHA 
10 IIpOCTpaHCTBeHHbIM KOOpsMHaTaM (2b-napa6osMyecKHe CHCTeMbI), MOCTpoeHa 
cbyHaMeHTasIbHad MaTpHla pelleHHi TaKHX CHCTeM, C MOMOL[bIO KOTOPOH serkO 
yCTaHaBJIMBaloTCA TEOPeMbl O KOPPeKTHOH pa3speliHMOcTH 3aqaun KouiM B Ksac- 
cax ObICTpO pacTymlMX PyHKUMH JIA JMHeMHbIX CHCTeM HM CHCTeM, OJIM3KHX 
K JIMH@HHbIM, C TOMOLLbIO METOLMKH, pa3BuTOH B AuccepTanun C. J. Dipemb- 
MaHa (°). B HacToslei 3aMeTKe W3JlaraloTCa pe3yJIbTaTHI No 3aqaye Kou AA 
H@JIMHeHHbIX YPaBHeHHH C pa3IMUHbIMH CTapwIMMH NopayKamMu uddepenun- 
poBaHusa, oOobulaloulMe pesybTaTh! (7). JA ompeyesiemMbIX HHKEe CHJIbHO Ma- 
paOoOIMueCKHX CHCT€M YCTaHaBJIMBalOTCA HEKOTOPble TeOpeMbl O JIOKaJIbHOK 
pa3peluMocTH 3ayaun KouIM B MeHbUIMX 4eM B OOULEM Cly4ae MpesNOOKeHHAX 
O rlay\KOCTH paBblX 4acTeH CHCTeMBI. 

1. PaccmotpuM cucTemy judcbepeHuHabHbIX ypaBHeHHli 

a 


0° u 


; gh : 
ao = F(t iste Os ae 1 Sa D th are (ian 1-2 FN ee LD 

y alto k 
ne F; (t, Ne UA, Dees oS LL Nee RD Lise — (YHKUHH OT Wi, ..., UN H UX 


|k | 
MpOM3BONHHIX MopatKa ko 4+-|k|, Ro + k <7); 110 ol anxe Di fee 
One, Seoree 


Rn 
ke +. oe —— ob, 20 (261, 2be.. 20;); 


cst fa cane 
kl =k thet... + has R= Set 


k 
eee ot = gf'os?. .. On"; x = (xi, ..., ): A = 0 mpy e- 
Jom =, A= 1 mpu Leone 
n fh 
Onpefeneunwe. Cucrema(l) nasppaerca 2bnapadomuvuecko 


i 
Re 
B o6nactu Th{t<t SUT bo See OP eee A< | 


<M, j=1,2,...,N, O+E< ni, eCIH KOpHH ypaBHeHHa 


OF . 1 
D (hk, 6) = det ) ae ee (is)k AR || — i = 
be Rand | au ; AN 


he 
ath = Du] él u scex 


BeIN€CTBEHHEIX 01, 02, ... , On, YIOBMETBOPAIOUIMX YycOBHIO 0; + 02” + | 
or on — 1 
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YROBIETBOPsIOT HepaBencTBy ReA< —6 npu G ve 


bh, 


7 


Jina cuctempi (1) pacemarpupaerca 3aqaua Koum 


gro , 
say te Bee (A) (Ry = 0,-1e eat ne let a NS CO) 


Aas MpOcTorbl Bce pesyJbTaTb! Oyzem opMysHpoBaTh ja cucrembl (1), 
y KOTOpOW i= fe=...=—ny = 1. 

Teo pe ma |. Ecau F; (t, x, yi, .. . , Yv) Henpepolenet 6 Il, no t u umerom 
mam i  ealateg OepanUudenHble npous6odHole NO X1, Yi, ..., Yy OO nopAOKa 


iva 20y =~ .2 lz Al +1+ A, ydoeremeopsiouue ycaoesuio JTunuuya no 
aF, 
0 [D"u;| 


y1, yp, ie, Gel Lt (pouanodne om k = 1, yOosremeopsiom ycao- 


euro JIunuiuya ewe, Kpome yi, Y2,..., yy, noxé Ih); npu amom xenpepore- 


OE: pee 
Hocmb no t “__ k=1, paenomepuHa no x, 4), 
3 [Diu, p Pp YI 


Gr. Yy Us obnacmnu Ti; 


pi (x) Umefom HenpepoleHole O2panureHHole Npouseodnole nopsdKa | k| + Ee 41, | 


Se ae mo Oat to t<to+ yy, n > 0, cytuecmeyem pewuenue u; (x, t) 
sadauu (1), (2), umeroee Henpepbienble O2panu4enHole NpPoOUseoOHbIe NO x nopsdKa 
helo | +2, kR<2——. Imo pewenue eduncmeenno 6 Kaacce dynkyuu, 
UMEHOLUULX ete u enpepeie 6 cmotcae Tenbdepa no x npouseodnole 
nops0Ka |R| le shay 1, kR<2——. Tloayuennoe pewuenue nenpepoieno 


3ABUCUM OM HALAAbHOLX OAHHOLX 6 ayaa cmoicae: nycmb u: (x, t), u (x, t) — 
pewenus cucmemot (1), nocmpoenHole no HALAAbHoIM OAHHblM QP; (Xx), Qi (x) coom- 
N 


eememeeHHo, uw nycmbo » | D'S [@; (x) — Gi (ol bees 


moezda | u; (x, t) — u; (x, t) |< Mie, ede Mi 3aeucum om M, T, 4 (6 us ycaoeun 
napaboAuunocmu) U noCcMOAHHoLX, Oepanuuuearoujux dynKyuu F; u ux npous- 
600HELe. 


Eowmwce fri = 261 + 2 | Pa | -1+A-+S, mo kascdoe pewenue cucmemol, 


by 


—umerollee Beas Heentote u HenpepoieHole 6 cmoicae Teavdepa no x npouséeodnele 


nops0Ka |k| a zm ee po ei umeem HenpepoleHble OepanuueHHole 
V4 


S 


~ 1 
npouseo0nole nops0Ka | k| lem | See 2a ae Tega npu %t >to. 


Tloka3arTeJIbcTBO TeOpeMbI IIpOBOMUTCA IyTeM CBeJeHHA paccMaTpHBaemon 


_ 3aauH K 3KBUBaseHTHOL eli 3anaue Kouim 2a cnelwaubHOoH KBa3HMHeMHOL 


i 
4 AH, +. 136, N 2 3 


llapadouiM@uecKoH CHCTeMbI BHA 


Ni 
Ou. ] 
= = eee (hx) Uty ens tiv) aw el ee ey 
f=) m=1 
k’ . ‘ 
Bere. Oy, ..,D” ay,...)p) (P12, eg Ni, (3) 


rye a, 1< 2b, —1; Rk <1, ¢ HavanbHbIMH ycOBHaMH 
Tf. 


uj et, =p} (x), b= 1,2,...,5 Ni. (4) 
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2. Jina KpasnsiMHeliHol cucrembl (3) HMeerT MecTo CJleyloulad Teopema, 
nutes 2 Cn 


) Koappuyuenmot Ay? (i, Xp Yi seo onpedecAenbt 6 obaacmu 
Gn re. — ee “ a0, 8 1, By jnls Uy) eV) eel ee 
uu Aenpepbi6Hol 6 Hell no ¢t pasHomepHo no x, Yi, Y2,..., Yv, U3 Qy; 
Fy; 6 X, Yt, o--) Yv,) Onpederenst 6 Qy, U Henpepei6Hol 6 Hel no ft, 

qtr) (i, x, 1, .. +4) U Fu (t, x,y, ... 5 Ys.) Umerom coomeemcmeeH- 
Rake 4 
HO 6 iy UQve To =f soe stele En , p = 0, NenpepoleHoix oepaHuuen- 
eet 
HOLX NPOUSBOOHOLX NO X, Yi, + +5 Yr, (Ys » ++ 5 Yn)» YOOBACMEOPAIOLUUX YCACBUIO 
JIunwuya no yi, Y2,.~~. Y (Yr, Y2+++5 Yn) 6 Q, (Q,,), a npouseodnore - 
AM!” (L, x, Yi, Y2, . «+5 Y,), Kpome moeo, eye yOobremeopsiom ycaosuro /TunuuYya 


no ba 

3) ap; (x) umeom Henpepolenble oepanudenHole npouséeodHole nopsdKa | kj, 
at AE pt+r+2 
Re Lar Diy Te 
mo sadaua (3), (4) umeem peulenue, O2panudenHoe U HenpepbleHoe eMmecme CO CéOL- 

dr 
<— = 

k Sit ie 


| -+- A, mo petienue u; (x, 1) umeem Nenpepole- 


Mu npous6eodHemu nopsdKa | RI, 
by 
Ecau p = 2b) — fr —2 +") == 


n 


Hole O&€pAHUdeHNble Npouseodnole nopsdKa \k\| -+- 1, Foe ee * Imo peute- 
by 


Hue COUNCMbCHHO 6 KAACCe YHKYUu, UMerOLUX Oepanudennole U HenpepbleHole 


6 cmbicae Teavdepa no x npouseodnole nopsdKa | R|, Ra wet 
1 


ITpu eoinonanenuu ycaoeutti 1) u 2) ¢c pS>%bi—r—2 +15] Kaoc0oe 


pewenue u; (x, t) cucmema (3), Umeroujee OePpaNUudeHHole U Henpepolenole 6 CMbICAe 


re 1 
Teavdepa no x npouseodxnee nopsdka \k\, k < 2 ——, Bnozoce [to, T], umeem 


Di 
r+p 


npu t > to npouseodvee nopsdKka |k\|, RS 1 + op, > Cepanuuennole 6 KAKCOOM 
af 7 


ceemenme [to + 61, TJ], 61 > 0. 

TeopeMa ycTaHaBJIMBaeTCH MeTOJOM MOCJICOBATeIbHBIX MpPHOMMxKeHHH C TO- 
MOULbIO CPYHJAaMCHTAJIbHbIX MaTPHU peuleHuH, MOcTpoeHHbIX B (°). 

3. )KecrkHe orpaHHyeHHaA, HaslaraeMble Ha TipaBble uacTH B Teopemax | u 2, 
BbISbIBAIOTCA TCM, YTO MPH JOKa3saTe/IbCTBe TeOpeMbl 2 HY2XXHO yCTaHaB/IMBaTb 
paBHOMepHyloO TO x HeMpepbiIBHOCTh NO ¢ MoOcMeOBAaTeIbHbIX MpHnOuMReHHH, 
a IPH OKa3aTeJIbCTBe 9KBUBAJICHTHOCTH 3aa4 [WIA HeJIMHEHHOH HW KBa3HJINHeH- 
HOH CHCTCM HCHOJIb30BaTb TeOPeMy €AMHCTBCHHOCTH pelieHHA 3anaun Kouin 
WIA JIMHEHHbIX CHCTeM. OTH OFpaHHYeHHA MOFyT ObITb OCMAONEHbI MIA HeKO- 
TOPbIX CHJIbHO Napa6ovmuecKHX CHCTEM, NOCKOJIbKY JWI HHX He HY2KHO Tpe6o- 
BaTb PABHOMepHOK HelpepbiBHOCTH 10 ¢ KOIq<PHILMCHTOB CHCTeMBI. 

Onpegeneuune. Cucrema (1) (91 = me =... = ny =1). Haabie 
BaeTCA CHAbBHO Napa6donauuecKkon B Ih, ecan 


2 B sipiag UF ae] < — 81a Rpaaemta Wess 


t, (= Ray 


main (t, x, D*w) € Ii, s06bIx BeulecTBeHHbIX 01, 02, ..., 0, H WIA J060TO KOM- 
MJI€EKCHO3HAYHOTO ~BeKTOpa a = (di, da, ..., An). 

AWA CHJIbHO mapa6omMueckohH cucrembl (3) MoxKHO ycTaHoBUTb CyulecTBO- 
BaHve pelieHix 3ayaun Kom (4) B cieqyioulMx mpeqnomnoxKeHHAXx: 

1) Koappuyuenmn As”? (t, x, y1,...) Yr, U Fy (t, % y1,... Yyy,) Henpe- 
poenet no t 6 Qy, (Q,,) ‘a umeom mam 2 HeENPePbIBHbLX NPOUSBOOHbLX No 
X, Yt, 2+ 0s YW, (Yt, ~~ +5 Yr),  -yOObreMeopsioMUux  ycaoeuio JTunuiuya no 
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m) 


Yay Ys» oy Yr, (YA, Y2, -. «5 Yr), @ NpouseodHoe Al; 
—9moeo, ee ycaosuro JIunuuYya no x; 
2) rp; (x) Umerom Henpepolenole oepanudennole npouseodHole nopsxOKa | k\ + 2, 


B< 1. 


Toeda pewenue t; (x, t) ObyOem Umemb HeNpepblenble O2paHU4eHHole Npous6od- 


—nole nopsdKa | Rk\|, hh 

B cayaae ofHOH MpocrpaHcrBeHHOH KOOpsMHaTb! (pH 3ToM cHcTema (1) 
‘[peppaiiiaerca B OObINHyIO MapadouMuecky1o B ecmbicae VM. T. Ilerposcexoro) 
“flOKa3aTeJIbCTBO SKBUBAJICHTHOCTH 3aau JIA HeJIMHeHHOM HM KBa3HJIMHeHON 
CHCTeM MOxeT ObITb OCYIULeCTBICHO Oe3 HCHO/Ib3OBAHUA TeEOPeMbl eMHCTBEHHOCTH 
pemenua sajqauu Komwn. B stom ciryyae cnpaBeqiuBa Takada Teopema. 


(Es 4Ul, «x5 Oy) KpOMeE 


' Teopema 3. Ecau F (t, x, y1,..., yv) umeem 4 Henpepoientix tu oepa- 
HUMEHHOLX NPOUZBOONOIX NO X, Yi, ..., Yv, YOoer»emeopsiolMUx ycaosuio JTun- 
—WUYa NO Yi, ... 4 YB obaacmu Ili; @~ (x) umeem 2b -|- 4 HenpepoieHelx oepanu- 
. 4eHHOLX Npous6o0nolx, mo Jan to << t< to + NH cywwecmeyem 2b -+- 2 pas Oudde- 
pexuupyemoe petuenue 3adauu Kou u "Noi a = (x) O29 cucmemot (1). 


rulagKocTu (py Kiunit F;, YCTaHOBJIeHHbIM B Teopeme |, NO3BOuIMeT NOKAsaTh pAK 
‘TipewiorkeH Hit O MposowKeHHH pelmeHnuit, o6ylaalounx HEKOTOPbIM CMelMadb- 
HbIM CBOvCTBOM (cBolicTBoM II) no rpaHui O6jacTH, B KOTOPOH ompeyeneHbl M JO- 
-cTaTrouHo raagKu dyuKunu F;. Jloxa3atresibcerBo TeopeM O MpoOsOuKeHHH Mmpo- 
BOJMTCA Cc nMoMmollbio MeromuKH M. A. Kpacnocespexoro u C. I. Kpeiina (*). 

Jina usyyenva Pie pemenul wu; (x, ft), MMewouux orpaHuueH- 


4. MaxT MoBbIWeHHA riaKocTu pemennii sazaun Kouid np noBbIlleHHu 


_HBbIe oa nopagka \R|, 2s 1, no x Mpa — sc< x, cols = 
= 1, oe , ft, CTABHTCH, B er van Ka HOMY pelieHHlo «TpaeKTOpHA» 
Y (i) = nf (V1, y(t) = sup |D'u he PgR SP el eee ee 

Q — o6nacTb v-MepHoro nmpocrpancrsa Yi, Y2,.., Yv, OpeleeHHaA HepaBeH- 
‘crpamu y;< M, j = 1,2,..., v. Ipemnonoxum, uro Tpe6oBpanua Teopembt 
_CyUeCcTBOBaHH A | BhINOMHAIOTCA Daa F; (t, x, yi, ..., Yv) IPH — oo < xX; <0, 
ms =—1,...,n, (y1,...,y)€ Q u Bcex /¢, BCTPeyaIOLMXCA B HallleM paccmoT- 
peHun. 


' CBpokerso II. IMycmo u; (x, t) onpedeaeno na KoHedHom UNMepéeare 
(to, ti) wy (1) E Qi, Qi < Q; moeda, Kakoe Ou t (to, t1) Mot He @e3nau, Hatidem- 
ca makoe yn > 0, He saeucstuyee om t, umo pewienue uu; (x, t) onpedeneHo Ha noay- 


eemenme (to, t + n). 
MoxkHo, Hanpumep, foKa3aTb, uro cBolicrsom I! oOnafaior raaqKue pe- 
WICH CHCTeM Bua 


= a > Ave DD e+ F xD" W), 


k=1 
~, 1 ; 
r<1— x by, = min bj. 
a ] 
YepHoBuukni rocyapcTBeHublit TloctynHuio 
yHuBepcHTer 5 VII 1960 
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Jlokaanm Akapemun nayxr CCCP 
1961. Tom 136, Ni 2 


KHBEPHETHKA H TEOPHA PET Y/IHPOBAHHA 


r. H. NMOBAPOB 


KAYUECTBEHHbIA AHAJIN3 JJIEKTPAYECKHX CXEM 
© KOHEUHbIMH TNPOBOAUMOCTAMH TIPH MOMOLIM 
TEOPUM KYMYJIATUBHbIX CETEM 


(II pedcmaeaeno axademukom B.C. Kyaebaxunoim 19 V 1960) 


1. Onnon u3 Zajau’ HeMHEHHOM BIEKTPOTEXHHKU, BbIABHraeMbIX Pa3BHTHeEM 
COBPeMeHHOM TeOPuM KOHTAKTHbIX CXeM, ABJIACTCH MATeMATHYeCCKHH aHasn3 
CXeM, COCTOALLAX M3 KOHTAKTOB MW 3JICMCHTOB KOHEYHOH MpOBOAMMOCTY, T. e. 
(IPOBROJMMOCTH, KOTOPY!O Heb3A MOsO*KUTb paBHOH O HH oo. [1pm 3TOM pedp © 
MOMET UTM JM60 O NOMHOM KOMUeCTBeHHOM aHasu3e (~%), mH60 06 ympouten- 
HOM Ka4eCTBEHHOM aHaJIM3e, KOrla HajlO JIMMb KOHCTATHpOBaTb HaJIMuMe Hyse- 
nol, KOHeUHOH MIM OeCKOHeYHOM MpoBOAMMOCTH MexK,y y3amMH cxembl (4); 
UHOF A Tp KATCCTBEHHOM aHaJIM3e MbITalOTCA TakxKe YUeCTb pa3sIMUHble NOPATKH 
KOHeNHOM MpoBosumoctn (°,°), 

B HacTOAULeH CTaTbe lipejlaraioTca HOBbIe MaTPH4HbIe MCTOJbI KAYECTBEHHOFO 
AHAJIN3A CXEM M3 KOHTAKTOB HM 3JIEMCHTOB KOHEYHOM TMpOBOMMOCTH. OTH MeTOJBI 
HOYIeHbI MPMMeHeHHeM K paCCMaTpHBaeMOH 3afaye aliapata pa3paOoTaHHOH 
ABTOPOM OOLeH KOMOMHATOpHOM Teopum KYMYJIATMBHBIX ceTeH (’,°) u cayxKaT 
CLE OJON UMMOCTpallMeH CMOCOOHOCTH 3TOM TEOPHU OXBAaTbIBATb WIMPpOKHH Kpyr 
ipoOeM TEXHHKH yiipaBjeHHa nu cBA3u. Ilo cBOeMy xe CyLIeCTBy 2TH MeTOJBI 
HIpPeICTaBsAIOT COGOH OOOOULEHHE MATPH4HbIX MeTOJOB aHaJIM3a YHCTO KOHTAKT- | 
HbIxX cxeM (?7!4), 

IIpeajaraembie MeTOsbI MpHrOsHbl Id aHadiH3a Kak [BY XIOJIOCHBIX, Tak 
MHOFONOJNOCHbIX CXEM, KaK Map aJJIeJIbHO-MOCJIeOBaTeJIbHbIX, TAK H MOCTHKOBBIX, 

2. Ecau 3ayatb Ha MuHomectse {0, 1/,, 1} onepaunu x + y = max (x, y)| 
uw xy = min (x, y), TO ToulyauTcA ucTpHOyTHBHAA CTpyKTypa C HYyJIeM uM enH- 
unien (cp. (*,'2-'4)). Sra erpyKrypa cocTaBJAeT 4acTb TpeX3Ha4HOH JIOrHKH 
1. Jiyxacesuya (!*,!%) u noromy MoxAeT ObITb HASBAHA TP eC XI MEMCHTHOH 
anre6Opon JlykKaceBunra. 

Teopema 1. Tpexarzemenmuan aneedpa JIyKaceeuua ecmb adcopoberm 
6 cmbicne (7,°), 

Ilycrb Tenepb cxema C cocrouT 43 KOHTaKTOB M 9JIeMeHTOB KOHeYHOH Mmpo- 
BOJUMOCTH M HycTb fi; CCTb MPOBOUMOCTh JIMIb BETBH, COCMMHAIOULEH y3eu 7 
HenocpescTReEHHO © y3J1IoM j, a Fj eCCTb MOJHaA MpOBOLMMOCTb BCeH CX€MbI C| 
MexwKLy y3iamn i u j. YcCnOBAMCA BMeCTO CJIOB «IpOBOJMMocTbh OecKOHeuHa» 
rOBOPUTb «MpoBOJMMocTh paBHa |», a BMeCTO CJIOB «MPOBOAHMOCTh KOHedHa 
(HO OTJMUHA OT Hy)» YCMOBUMCH TOBOPHTb «IIpOBOsMMocTb paBHa 4/2». Torna 
denis KAveCTBEHHOTO aHasiv3a Cxembl C cBeleTCA K 3ajaye BbIUMCIeHHA MaTpH- 
tb! | Fz] 10 3aannon Marpuue | fi) BTpexduemenHTHoH auireOpe JlyKacepuya. 

Jl@MMA Il, fy = Fy = 1, 

Jlemma 2. IT poeodumocms Kkaxcdoeo nymu 6C us y3ra i 6 ysen j paeHaly 
6 aneeOpe JyKacecuia Npous6edenuIO NpoBodUMocMet Exod AUX 6 aMoM NyMmb Bem- 
BCU, 


B caMoM jlevie, peu HeT O MMHAMyMe M3 TIpOBOAMMOCTel 3BeEHbEB MyTH (T. e. 
O MHHAMyMe H3 oneHoK 0, 1/2, 1). 

Jlemma 3. I posodusmocmo Py pasa 6 aaeeOpe JIyKaceeuua cymme nposodu 
mocmett ecex nymett u3 yaaa i 6 yser j. 
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 B caMom ese, peub WjleT O MaKCHMaJIbHOM MpoBO_MMocTH cpeyM BCeX Mpo- 
BOJMMOcTeH STHX IyTel. 


3. II[pumeHumM TeopHio KyMyJIATHBHBIX cereit. 
Teopema 2. Ilycmb M = {1, 2,..., p} — mxoowecmeo ysnoe cxemot C. 


Tozda cucmema 
n+1 


C={M, [fal 1d e-(a}} 


ecb peeyAAPHAA CuAbHaA aOcopbocemb c dunanrenot ceasnocmoro || f,;|| = || Fiz \- 
B camo jleje, corjacHo Teopeme | TpexdiemeHTHas asre6pa JlyKacepnua 


a 
eCTh aOcopOeHT, a CleqoBaTeIbHO, cucTema C ecTb a6cop6ocerb. Cumbuol ona 
ABJIACTCA MO CBOeli pasBeprke (’,*), a peryapHon — B cuuy emmbl 1, Mostomy 


_ Teopema 3 us (°) rapanTupyer ycroiunpocr, ceru C u HanMune y Hee cbHHanbHOli 


Sepaanoern | fis) =|? |. Ho | f?-? | =| Fu:| » cy ema 2 x 3. 

» Caenersuel. | Fy] = (fal =| fh, rae » — punanpuoe uucao. 
-. B camom jesie, cm. Teopemy 6 us (8) 

! CaeactBue 2. Fr =| fire ler, Tae | |e — CHMBON KBa3HMUHOpa 
. 


B cmbicye (14). 
. B caMom jeje, cm. Teopemy 7 u3 (8). 

CnenctBpue 3. Fr =| firm |, rae | | —cumBom 6e33HaKoBOrO 
-MHHOopa B cmbicuie (1°). 

_ B camom gene, cm. Teopemy 8 u3 (8). 

'  Wrax, mpi mpocro HW ecTecTBeHHO BbIBeJIM H3 TeEOPHH KyMYJIATUBHBIX ceTeit 
TPH MaTPHUHBIX MeTOJa aHaJIH3a CX€M H3 KOHTAKTOB H 3/IEMeCHTOB KOHeUHOL 
_ TIpOBOJMMocTH, a UMeHHO: 1) merox, cocrosuHit B BoOsBemeHHH mMaTpuubt || fi; | 
_ B MOcCMeMOBaTeJIbHble cTeneHH (ceqcrBHve 1); 2) Mero, cocTrosLMi B BLIUMCeEHUH 
_ KBa3HMHHOpoB oT MaTpuutt || f;; || (cnemcTBHe 2); 3) meTox, cocrosmMi B BbIUNC- 
_JI@HHM 6e33HaKOBbIX MHHOPOB oT maTpuubt | fi; || (caeqcTBHe 3). 

4. Haum dopmyapi nia pacuera | F,; || no | fi; | HenocpexcrBenno orHocarcs 
_ K caly4ato, Kora Bce NpoBoyuMmoctH f;; cyTb KoHcTaHTHI O, 4/2, 1, T. e. Kora KOH- 
-TakTaM TIpHfaetca duKCHpoBaHHOe pa3OMKHyTOe HIM 3aMKHyTOe MoowKeHHe, 
_OyHako HMUTO He MelliaeT HaM B3ATb B KayeCTBe J/IEMeHTOB MaTpuubt || /,; | 
_TlepeMeHHble MpOBOAMMOCTH KOHTAKTOB B Bue OyJieBbIX PyHKUMH HW yMHOAKATb 
“ux Ha ‘/2 unM npHOaBnaTb K HUM 1/2, TombKO B STOM cayyae MbI Oyjem 
-MMeTb JeJIO He MIpAMO C TpexdmeMeHTHOKM areOpoh JlyKaceBuya, a Cc HMHLyuH- 
pOBaHHO elo asreOpoh dyHKUH, y KOTOPbIX OONACTb 3HaYeHHK COsepxKUTCA 
B STOH TpexdeMeHTHOM anreOpe JlykaceBuya. 

Bosee Toro, Hallid MeTOLbI aHasu3a COXpaHAIOT CHJIY Marke Js CXEM C KOH- 
‘TaKTAMH MHOFOMO3HIUHOHHIX NMepeksiouaTesel, re BMecTO OyJeBbIX PyHKuUMii 
Halo OpaTb OMHOMecTHEIe mpenuKarel (1%, 1”). 

5. Ilpennoxwenupie Meroxbl MOXKHO ObIO Obl IIPMMeHATh UM JIA aHasM3a T0- 
" pALKOB MIpOBOAMMOcTH B HanpaBseHuu, OOpucoBaHHom B paGorax (°,°). IIpu 
_ 9TOM Hajlo JIMIIb BMecTO Tpex3HauHoL alreOppl JlyKaceBu4a B3ATH N-9 Je Me H T- 


Biyio aareopy JlykKaceBHua, 3aflaHHyio Ha MHO*KECTBE 
* MF es 


i 1 2 2 
| a | —> } epallHAMH x = max (x, y), 
= Sa tf TeMH Ke onepall = 258) (you) 


; — 2 
xy = min (x, y) (cm. (#*,14)). Syecb uncua —-, as iron a 
“OMCHHBAaTh pas/IMYHbIe NOpALKH KOHeYHOK MpoBogzumocTu. Bo BceM OcTaJIbHOM 
Tipouelypa aHasu3a ocTaeTca mpexkuHel. 

_ Oguako Takoe pacnpocrpanenue, Kak MosaraeT aBTop, NOy4MT 3HaueHue 
‘{Mlllb Tora, Korga GyAyT paspa6oTaHbl ajsl9KBaTHbIe METOJIbI paccopTHpoBKH 
‘SJIEMCHTOB KOHCYHOM MpOBOMMMOCTH IO TopsxKaM MpoBoyuMocTu, HOO Takas 
“paccopTupoBKa OsDKHa MpesuecTBoBaTb aHasu3y. B ormuune OT 9TOrO, MpocTon 
KaUeCTBCHHbIM aHasiu3, O KOTOPOM Ua peub B §§ 2 u 3, HMeeT uM CeH4ac HeMO- 
eee TipakTHyeckoe 3HayeHHe. 


f 
y 


AJOJIZKH bI 
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6. Baaroyapa u30mMopiu3sMy ABJIeHMH Teopemy 2 M BBITeKaIOHe H3 Hee Me- 
TOJ[bI aHAIM3a MOXKHO MIPHMeHHTb B Apyrok oOsacTH — B OOULeH Teopuu Mpo- 
leccOB, KOTOpad JexKHT B OCHOBe TeCOPHH MHOFOTAKTHBIX pewelHbIX cxem ('*) 
MW MOxwKeT ObITb KpaTKO Ha3BaHa 1 pOWweccomoruve dn. 

Bo3bMeM BMeCTO 3JIeKTpHyecKOH cxembl C JMarpaMMy IMpoleccOB B Mpou3- 
BOJIbHOH cucTeme S, Tak 4TO y3laM H3 C OyfyT COOTBETCTBOBAaTb COCTOAHHA CH- 
ctempt S, KOHTaKTamM u3 C — HeoOxoqumble (Je€TepMHHUpOBaHHble) MepeXxosbl 
Me@xKJly 3THMM COCTOAHHAMH, 9JIEMCHTaM KOHEYHON MPOBOAMMOCTH — BO3MOxX- 
HbIe (BEpOATHbI€, HO HE HeEOOXOAMMbIe) Mepexopbl MevwKy cocTosHumu. Tora 
\| f.; || act KapTHHy HeMocpeACTBeHHBIX CBA3CH Mey COCTOAHHAMH, Kap- 
THHY 3JIEMeCHTAapHBIX 3TaloB Mporeccos BS, a || F;; || qacT KapTHHy MOVIHBIX 
CBA3CH M@xKly COCTOAHHAMH, OOULyIO KapTHHy Mpoweccosn BS. Kak MaTpHuHbIe’ 
MeTOJIbI aHaJIM3a UMCTO KOHTAKTHbIX CX€M IIPHMCHHMbI K aHaJIM3y TIpOlleccos, 
MpOTeKalollux MO MpHAWANy «a — HET» HIM «BO3MO?%KHO — HEBO3MO%KHO» (™), 
TaK M MaTPHUHbIe MeTOMbI aHaJIH3a CX€M H3 KOHTAKTOB HM 3JIEMCHTOB KOHEUHOH 
TIPOBOJMMOCTH IIPHMCHHMbI K aHaJIH3y MpoleccoB, NpoTeKaloulMxX MO MpHHIUMMy 
«HEBO3MOXKHO — BO3MO7KHO — H€OOXOJIMMO». 

TpexaemMeHTHad areOpa Jlykacepuua BpicrymaeT 3feCb Kak NOJIMHHAaA 
MOJaaqbHaA AOTrHK aA. Bupouem, uw KavecTBeHHbIM aHaJIH3 92JIeEKTPH- 
yeCKHX CX€M, O KOTOPOM MbI rOBOPHJIH B MIpeqbiLyuLHX Maparpatax, TO*Ke MO*KeT 
ObITb HCTOJIKOBaH B H€KOTOPOM CMBICJI€ Kak MpoOcseKHBAaHHe JOPHYeCKOH CBA3H 
co6piTtul (cp. (?°)). 

Paciiupenne HalliHX MeTOJOB, paccMoTpeHHoe B § 5, NosyuaeT B OOACTH Mpo- 
WeCCOJIOrHH BIOJHE peaJIbHOe 3HAYeHHE, eCJIH HCCJIEMyIOTCA CHCTeMbI, B KO- 
TOPHIX MepeXOsbl MEXKLy COCTOAHHAMM MMeIOT 7 MOJlaJIbHOCTeH: OT «HEBO3MOXK- 
HOcTH» 0 yepe3 pa3HbIe yPOBHH «BO3MOxKHOTO» WO «HeOOxomHNMOCTHY 1. n-OJe- 
M€HTHasd aireOpa JlyKacepnya OyeT 37ecb N-3HadHOH MOJaJIbHOH JIOrHKOH. 


Jla6oparopua cucTreM nepexauu uHdopmannn Tlocrynusio 
Akaylemuu HayK CCCP 19 V 1960 
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<a “wy 


THIUPOMEXAHHKA 


P. H. COJIOYXHH 


O IY3bIPbBKOBOM MEXAHH3ME YJAPHOrO BOCILWIAMEHEHHA 
4 B )KHAKOCTU 


(ITpedcmaeaeno axademuxom M. A. Jlaepenmbesoim 2 VIII 1960) 


B H3BeCTHBIX ONbITAX MO yapHOMy BOCIIIaMeHeHHIO B *KHJKHX B. B. (*) OpIIO 
OOHaPyKeHO, TO UYBCTBHTCJIbHOCTb K B3PbIBY B OOJIbINOM CTemeHH oMpesesser- 
CA MIpHcyTCTBHeM B OOBeEMe %XKHAKOCTH Ta30BbIX My3bIppKoB. Tlox WelicTBHeM 
pe3Koro yBeJHYeCHHA BHEIIHerO aBJICHHA MpOMCXOANT aMaOaTMYeCKOe CXJIa- 
IIbIBaHHE Iy3bIpbKa, UTO MpHBOLUT K OOpa30BaHHIO B ra3s0BOH cpeme ouara BOC- 
IlaMeHeHHA. OWeHKH BeEJIMYMHbI MaKCHMaJIbHOH TeMMepaTypbl ra3a Mo dopmyue 
ajMaOaTHyecKkoro CxKAaTHA MO H3ObITOUHOTO aBJICHHA B XKWJIKOCTH H@JIb3A CUH- 
TaTb MIpaBUJIbHbIMH BCJIECTBHe HHEPILMOHHOCTH Mpowecca CXJanbIBaHHA Iy3bipb- 
Ka. BpemaA cxulanblBaHHa MOXKeT TakxKe 
OKa3aTbCA BeJIMYHHOH OHOrTO NopsAAKa Cc 
BPe€MeHeM 3aMeTHOrO H3MeCHEHHA JlaBJICHHA 
3a yYAapHOH BOJHOH B XKHAKOCTH, IpoHs- 

Bom ocsatie. OTO BISbIBAaeT TONONHH- 9 
TeJIbHbIC TPYMHOCTH IIpM pacuere cxKaTHA. 
Hye paccmMaTpuBaloTcaA pesyJbTatTpl onpi- Puc. |. Ocuniorpamma Japnenus yqap- 


TOB MO yiapHoMy BocrimameneHuio BapbIB- HOH BOJIHbI B Bose. MeTKH BpeMeHH 


3 


] 


y 10 wcek 
YaTblX Ta3OBbIX CMECCCH, 3daKJIFOUCHHbIX B \ 


Bue IY3bIPbKOB B BOJe. 

YapHas BONHa cCO3faBaacb C MOMOLLbIO 3JIEKTPHYeCKOrO pa3spsa KOH]eH- 
caTopa emKocTb1o 100 ud, 3apsxenHoro fo 900 B, 4Yepes MOCTHK JWIMHOH 3 MM 
U3 TOHKOM HAXPOMOBOM MpoBosOUKH B Boe. OcIMOrpaMMa JlaBJIeHHA BOVIHEI, 
3alucaHHad B MeCTe paCHOJOKeHHA Ily3bIpbKa, MOKa3aHa Ha puc. |. Sanucb 
WaBJICHHA OCYILECTBIANIACh HMMYJIbCHbIM Ibe30aTYHKOM C BOCIIPHHHMAIOULHM 
3JIEMCHTOM M3 KepaMHUKH THTaHaTa Oapua jMameTpoM 13 MM w BpIcoToH 11 mM 
Ha ocuussorpape OK-25. 

Ha puc. 2 noka3aHa pa3BepTKa JBH2KeHHA CTeHKM Iy3bIpbKa BO BpeMeHH 
Ip BocIaMeHenuu cmecu C,H, + O,. CHHMOK CeIaH TeHEBbIM MeTOJIOM Ha 
BPallaloulLy!lOCA KMHOIMIeHKy Yepe3 Y3KY!O Web, MapaiebHy!O HalipaBseHHIo 
JBYXKeHUA ylapHo BowHbI. Ha cHHMKe BUCH TaK2%Ke KOHTYP ra3s0Boro Ny3bipA 
31eKTpOBspHIBa. Ilo tboTopasBepTKe OMpesesAeTCA BPeMA CxKATHA HM paciMpe- 


HUA, MAHMMAJIbHbIM paluyc My3bipbKa, a Take (HKcHpyeTcaA BOCIaMeHeHHe 


ra3a. 
Hayanbuan cba3a cxKaTHA aHalOrMyHa Mpoweccy CxKaTHA MHeEpTHOrO rasa 


' BCJIeECTBHE KOHEYHOrO TlepHowa HHTYKUMH BOCIJIAMCHECHHA. Tlostomy 3aKOH 


IBUXKeCHHA CTCEHKH OAMHOUHOTO ras0BOrO HY3bIpbKa IO JIeHCTBHeM BHELMHero 
WaBJICHHA, MeCHATOWLErocA BO Bpe€MeHH, MOMKHO ONHCATh YpaBHeHHeM JIA 6e3- 


rpaHMuHo HecxKuMaemolt 2xUAKOcTH (THMa JlamMOa) B Buse: 


b | dr 3 (dr\2 igen 
| p |r an | x (az) | = Poot) — Po?) 
| CUHTaA p(t) WaBMeHHeM 3a (PPOHTOM y/lapHOH BOJIHbI, CCH AIHHa yapHoOH 
| BOJIHbI JOCTaTOUHO BeIMKa NO CpaBHeHHIO C AMaMeTpoM Mty3bIpbKa. Ha puc. 3 


otf 


IPMBeeHbI Pe3yJIbTAaTbl UMCICHHOTO PelleHHA STOTO ypaBHeHHA JA cayuasn: 
y=1,4; py = 1 aTM.; Por = 10 pe—*; t= 1074 cex.; 27, = 3,5 MM. Tam xe 
TIpOBeeHa SKCMEPHMeHTa/IbHad KPMBaAt HSMeHEHHA palMyca My3bIpbKa C BO3- 
lyXOM BO BpeMeHH, HOJLyYeHHaA B YCJIOBHAX, OJIM3KMX K PpaCueTHbIM. Hexoropoe 
pacxO*KeHHe C pacueTOM MOXHO OObACHHTb MpucytcTBuem ToHKOH (0,03 mm) 
pe3HHOBOH OOOJIOUKU, OrpaHHyMBalouleli OObeEM rasa B My3bIpbKe. 

Beseq 3a ObICTpbIM CxKAaTHeEM OObeEMA Ta3a MIPOHCXOAMT ero pe3KOe OXuJa- 
*KJeCHHe BCeICTBHe paclIMpeHuA (MyibcauMA WysbipbKa). Ecam mpu 93TOM 
MaKCHMaJIbHasl TeMMepatypa co- 
OTBETCTBYET NlepHOly HHAYKUMH, 


10 OoulblIeMy BpeMeHH pacuimpe- 
' i HHA, BOCIIIAMCHEHHE OTCYTCTBY- — 
aS eT. Tak, JIA cMecuH BOgopoa 
= 
© 


C KHCJIOpOJOM TemMMepatypa Boc- 
IIaMeHeHHA TIpH aquadaTuyec- 
KOM CXKaTHH (*) HaXOMHTCA B 
mpenenax 800—1200°K, B co- 
Puc. 3. CpaBHeHHe pacueTa JBHXKeHHA CTCHKH BO3fyuI- OTBETCTBHH C BeJIHYHHOH NepH- 
HOTO Tly3bIpbKa C OJIbITOM. i — pacueTHbIit tpaduk, oa MHAYKUHH. Temmepatypa 
2 — onbiTHas_KpHBas CaMOBOCIWIaMeHeHHA cMecH 
2H, + O, 8B  OMMCbIBaeMbIX 
onbitax paBHa 891-++ 15°K, uTo cooTBetcTByeT mepHoky HHAyKUMM MeHee 
50 pcek. 
Astop BbIpaxkaeT mpu3HaTembHocTb A. HW. Tonn6ungepy, yKa3aBlliemy na 
IIpakTHyecKHH HHTepeC PaCCMaTPHBaeMbIX BOTIPOCoB. 
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Vactuty?T rugpol_unamMuKu Tloctynuso 
Cu6upcKoro oTfzeseHia Akawemuu HayK CCCP 27 VII 1960 


IMTHPOBAHHAA JIATEPATYPA 


1@.Tl Boygeu, A.D. Hod he, Bos6yxaenne u pasBuTHe B3pbIBa B TBEPAbIX H KUJ- 
Kux BemecTBax, MJI, 1955. *2C.T. Saines, P. HW. Conoyxun, JAH, 122, Ne 6, 
1039 (1958). 


K cmambe P. H. Conoyxuna, cmp. 311 


0 40 80 
| | p.ceK 
Puc. 2. PaspepTKa ABHIKCHHA CTCHKH My3bIpbKa MpH BocnwaMeHeHHH cmMecH C,H,+0,; d,=8 MM 


K emamee JI. H. Kapakunau A. T. 3enenckoti, cmp. 434 


[1 | 
Puce. 1. Keapuesrifii nopbup. Cpeqaw MeskKosepHu- Puc, 2. OTMyteHHbIe TOHKOAUCNepcHble YaCcTHIbI 
cTom cBA3yioWmeh MaCCh! BHAHbI BKPallvieHHHKH KBapueBoro nopdupa. HsomerpHunbie vemyika — 
KBapma (Genble) c OTOpOUKOH, cocTosujeH H3 MeJi- KaOJHHHT, TpyOOUKH — raswya3sHT 
KHX SepeH KBapua. C aHanH3saTopoM, 80X 


Puc. 3. Kpapnesnii nopbup moce HarpeBaHunA npH Puc, 4. Kpapuessii nophup nocne warpepanus npH 
1650°. BxpanmeHHHKM KBapiia, Mepellieguine B uelly- 4650°. Uepnpie yuacTKH — ObipuiHe BKpanvieHHuKu 
YaThIh AHHSOTPONHEIA KpHCcTOOanHT (a), OKPy*KeHHbIC BEIBeTpeOrO MOseBOrO WMaTa, OKpyKeHuble HroNoU- 
KaemMkaMH KpHCcTOOanuTa Hrombuatoro (6). Bes aHa- KaMH MyJuutTa. Ceppih Kpynubli yuacrok — OnBuInit 

ausatopa, 200X BKpanJieHHHK KBapiia, Mepelliequiuh B yemyhuaTblii 


KPHcTOOaJIHT H OKPyKeHHbIM TeEMHOH KaeCMKOH HPoOuIb- 
yaToro KpHcToOanuta. benpie yuacTkKH — cTeKJOBUZ- 
Hoe BelecTBO. bes aHamusatopa, 180Xx 
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Jlioknaann Akagemun nayr CCCP 
1961. Tom 136, Ne 2 


TEOP AOI VUPY TOCTH 


JI. M. KYPUIHH 
YCTOMYMBOCTb MAHEJIEM KPbIJIA MPH HATPEBE 
(ITpedcmaeaeno axademuxom IO. H, Pabomuxoeoim 29 VII 1960) 


ToHkKocTeHHad KOHCTpyKIUMA THIa MHOFOJIOHKepOHHOTO KPblia MpH HeCTée 
WHOHAPHOM a3pOJMHAMHYECKOM HarpeBe MOKET MOTEPATh YCTOHYMBOCTb 3a CYeT 
TeMMe€paTyPHbIX HaMpAKeHHH, BOSHHKAIOULUX H3-3a Oosce SbICTporo MporpesBa 
OOWIMBKH TO CpaBHeHHIO CO CTCHKaMH JIOH2KePOHOB. 

IlycTb KOHCTpyKUHA HMeeT OOVIbIMOe YHCIO OTCEKOB H JlOCTaTOUHO OOVIb- 
ive pa3sMepbl B HallpaBJICHHM OCH y, NepMeHIHKyJIAPHOH OCAM X, H XxX (puc. 1). 
HayambHaa Temilepatypa 7, BO BCeX TOUKAaX OfMHAaKOBa. HarpeB mponcxoy_HT 
3a cueT TeMMOOTIaWH K OOCHM Hapy2KHbIM NOBEPXHOCTAM OT BHEeLIHeH CpesbI 
¢ TeMilepaTypoH 7, H C MOCTOAHHBIM KoadppuuHeHTOM TellooTAZaun a. Byzem 
lipeHeOperaTb HepaBHOMepHOCTHIO paciipeqevieHHA TeMMepaTyp MO TOUMLMHeE 
3JIEMCHTOB H M3Me€HCHHEM TelMOpu3sHyeCKHX MH yMpyrHX XapaKTepHCTHK Mare- 
pasa c TemMlepaTypoHu. 

PelleHve ypaBHeHHM TeIMJONPOBOZHOCTH IA 9IeMeHTOB | u 2 


O01 0761 - 

Ot og? ’ Oa Cut, (1) 
O82 07602 

rae ee —h', OS &<B, 


C€ y¥eTOM TpaHHUHbIX yCOBHH, yCIOBHH CHMMeTpHH HarpeBa WM HayaJIbHoro 
yCJIOBHA ) 


kno = loko [Se], = —R[52] 


% ’ 
rE 2=0 


Ee a [Fe lees =U; [O, Jo = [83h = 1 


MOXKHO TipeCTaBHTb B BHJle HHTerpaJIOB 


e-+t-foo 
ie a* ; 
6; (Ei, t) =5—, \ 6; (,,p) dp, 2s > 0, t= 1, 2, (2) 
rye 
A { ” ‘ 4 
B= + Ai chy (1 — bi), 82 = Sm As chre (B — bs), 
a Sth Bre ie S thri ai il ne 4 
Ai = Rr oh Bry? Az = 1 Och Bra? S 2 z 
Q=Rnrthbrtnthn, n=Vp, rn=Vp+rh, 
| rT, a* a2 hy b os 
ae, 2 ia Sea = f= ——— 
eT. _ Y2e282 a’ a ae p a ky’ 
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T; — Temnepatypa, A; — TeMMOMpOBOMHOCTH, C; — TeNJIOCMKOCTb, Y; — YJeJIb- © 
HbIli Bec, k; — TemMMepaTypompoBoguocth, 6; — TowMHa; HHAeKc i = | oTHO- 
CHTCH K cTeHKe, HHekc ¢ = 2 — K OOMIMBKe. 

YUMTHIBAA CAMOYpaBHOBelICHHOCTb B HallpaBJIeHHH OCH Y, JIA TemMmepa- 
TYPHbIX HallpsxKeHHH B OOMIMBKe OyeM UMeTb 


pm al, Es tae “tr i a 0,d&, — 0. (3) 
0 


64 ak, Oy 


THe X= 95-55 > G, = ~, £; —MolyJIb yupyroctu, a; — KosdppvuneHT WHHeH- 


HOTO paclIMpeHHa. 

Tlaneb OOWMBKH TPH pelieHHu 3azauH ycToHuH- 
BOCTH OyJleM paCCMaTPHBaTb Kak Oe€CKOHeYHO JWIHH- 
HY!O B HallpaBJIeHHH OCH y IwiacTHHYy, WapHHpHo onep- 
Ty!lO Ha JoM*KepoHax. Tlonaraa Aaa mporH6os 


-+—Z§6-—= (b & 


sXe) Cs EY. 
Oe ae 


Puc. 1. / — sOHxKepoH, ” w (xe, y) = sin 
2 — OOMWHBKa 


BBO? BbIPAKeHHA JWI Hallps2xKeHHH (3) C yueTOM MpelcTaBAeHHA TeMMeparyp 
B Bue (2) B ypaBHeHHe ycrowunBocTu B cdopme TanepKuHa 


bl 
008 [= ey 
Woes Pew ame se 
ia oe a Se ee aise 
— 6 ysdo -\w dx ,dy = 0 2 
Y2ar2 oy? “2 Y ’ G02 
U3MeCHHB TlOpALOK HHTeErpHpoBaHHaA U O 4 08 I2 16 20 24 28 32 36 40 
BHIYHCIMB MHTerpambl mo £1 Hu &2, Goes 
TlOJLyYSHM Puc, 2. a — l-e ucnpitanne, 6 — 2-e 
HCHbITAHHE 
2z— (les) + 
{+x 
€-++100 
| Es ne Beal ch Ba: *pR fe B rara| e? dp =0, (4) 
2mk aie Qin B(1+-%) re 1+ rz nm? + Br? 


2 62 \2 


“24 (1 — p2) (T, — To) Oa 


SaMeTHM, TO yjepxKaHHe B BbIPAKeHHH JIA NporHOa Takxe wWieHa 
PR TU. Bee eat 
sin; - yTouHAeT 3HayeHHe Z Ha BemMUMHY, MeHbIIy10 1% 


ane TeopemMy O Bbl¥eTax, H3 (4) TouyaHM OKOHYATeJIbHOe ypaBHe-— 
HHe, CoyepxKallee JIMMIb MapaMeTpbl 3ayauw HW BpeMaA: | 


ee aAio | 
pe vee it.) O¢ = 0; (5) 


rye 
2 een x wp 41 ,. B 1 
(@—vAo| RBG G—v) "ite ye TR ep peg vy) |’ 


par ae vi tg? v ‘i : htgv; 
Ona Ria ae 3 uae g il: v; (ie — v2) 


J 


ww 
pS 


M V; — KOPHH ypaBHeHHit 
RV@—v thp VZ—v—vigv=0, v<oA, 
RVW—MtgBVV—h+vigv=0, va. 


Ypapyenvem (5) onpegzeisercA KpHTHYeCKOe 3HaYeHHE BpeMeHH. 
VMntepecuo OTMeTHTb, 4TO pellieHue 3afayH yCTOHYHBOCTH MOJyyeHO 3yecb 
€ MCNOb3OBAHHeEM HHTErpaIbHbIX MpeycTaBeHHii AIA TeMMepaTyp wu Hamps- 


, >KeHHH, TaK 4TO COOCTBeEHHO TEMI€paTypbl WH HallpAXKCHHA BHIVHCIIATb HE NoTpe- 


OoBaslocb. OueBuAHO, TaKOH MpweM Ooee sdeKTHBeH, 4eEM MpearaBliniica 
B pa6otax (',”). 


Hayaso wacpeba 
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Puce. 3 


Kamjomy 3Hayenuto Z COOTBETCTBYIOT, COrsacHO ypaBHeHHto (5), Ba, OHO 
WIM HM OJHOrO KpHTMYeCKHX 3HayeHHH tT. B culyyae, Kora HMeIOTCA ABa 3Haye- 
HHA T, M€pBOe M3 HHX COOTBETCTBYET MOMEHTY IOTePpH YCTOHYHBOCTH, a BTOpoe — 
MOMeHTY, KOrla HCXOAHAaA (hOpMa CHOBa CTAHOBHTCA YCTOMYHBOM, IIpH yCJIOBHH, 


_ 4TO B 3aKPHTHYECKOM COCTOAHHH MaHe/b He MOyUHa OCTATOUHBIX epopMalni . 


} 


SaBHCHMOCTbh MeK Ay MapaMetpoM Z HM KpHTHUeCCKHM 3HaYCHHeEM BpeMeHH , 

paccuHTaHHbIM Mo ypaBHenuto (5) Aa cayyadt B = 3,68, R = 0,64, A = 1,0, 
%) = 1,0, mpegcraBneHa KpuBol Ha pyc. 2. 
OKCIepHMeHTaJIbHad MpOBepKa MOJYYeHHbIX pe3yJIbTaTOB Oblia MpoBeyena 

Ha MOJ€M YeTLIPCXJOHKEPOHHOTO KPblla C OOWHBKOH WH CTCHKAMH M3 OHOTO 
MaTepvana (= 1) mpu HarpeBe B ycOBHAX MrHOBeHHOrO cTapTa. C BHYyTpeH- 
HeH CTOPOHbI OOWIMBKH B IWeHTpaJIbHOM OTCe€KE HaKJICHBaJIMCb TeH30,aTYHKH, 
OPHe€HTHpOBaHHble B HallpaBJeHHH OCH y. OCIHJIOrpaMMa NOKa3saHHli aTUMKOB 
_ WpHBeyena Ha pu. 3, 

_ [3-3a pa3M4HOrO pacnouOxKeHHA JaTYHKOB OTHOCHTEIbHO BO3HHKAaIOIULAX 
IIpH BbINYYHBaHHH BOJIH MOMEHTbI TOTepH yCTOHYHBOCTH WM BO3BpaTa K yCTOH- 
-4HBOMY COCTOAHMIO YETKO (PUKCHPYIOTCaA. 

PesysbTaTbl SKCIe€PHMEHTaJIbHOrO OFIpeevleHHA KPHTHYCCKHX 3HayeHHH 
BpeMeHH JIA cayyan Z = 0,0658, R = 0,64, 8 = 3,68, A= 1,0 noKasanbr 
Ha pue. 2. 

B mpopeyqennu 2kKcnepumMenta mpHHumMan yuactue A. IT. 3aropceKnii. 


Tlocrymuuio 
/ 9 VII 1960 


| HUMTHUPOBAHHAS JIATEPATYPA 
{ erie tot ft, J. Aeron. Sci., 23, 1 (1956). 7A. van der Newt, High Tempera- 
ere Effects in Aircraft Structures, London — N. Y.— Los Angeles, 1958. 
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Jloknxagn Akafemaun nayr CCCP 
1961. Tom 136, Ni 2 


PHSHKA 


BAH H-L{tO 


XHMH4ECKHE CMEWEHHA CHPHAJIOB AQEPHOrO MATHHTHOTO 
PESOHAHCA ®TOPA B HOHHDbIX KPHCTAJIJIAX 


(IIpedcmaeneno axademuxom A. H. Tepenunoim 18 VII 1960) 


B HacTosllee BpeMA M3MepeHHe XHMHMYECKHX CMeWLeHHH JIMHUH AZepHoro 
*MarHUTHOrO pe3oHaHca (A. M. Pp.) HalllIO WHpOKHe MpHMeHeHHA B pa3JIMUHbIX 
OOMaCTAX MOJICKYIAPHOH PU3SHKH MH B NpaKTHKe XMMMYeCKOrO aHasH3a. OHAaKO 
paOoT Mo H3MepeHHIO XHMHYeECKHX CMeLLeCHHH B TBEpOl chase BelllecTBa MOKa 
OUeCHb MaJiO, XOTA TakHe H3MepeHHA MpemCTaBIAIOT WHTepec WIA H3yYeHHA 
9JIEKTPOHHOM CTpyKTypbl TBepforo Tela HW AIA pAa ApyruxX Bompocos. Tpyz- 
HOCTb TaKOrO pofa H3MepeHHH COCTOHT B TOM, 4TO WHpHHa JIMHMH A. M. Pp. 
B TBepAbIX TelaX OObIUHO B JeCCATKH pa3 MpeBbilllaeT BeMYHHY XHMHYeCKOTO 
-.CMeLILCHHA, TEM HE MEHEe OHO MOXET ObITH HaGJIIOJEHO Ha OMbITe, XOTA H C OOVIb- 
‘We MOrpelIHOCTblO, 4eM B XKHKOCTAX. 

XUMHYECKHE CMeULCHHA B TBEPJIBIX TewaX OblIH BiepBble OOHapy2xKeub Ty- 
ToBcKHM HW Maxk-I apsu (') Ha Afpax pyOuquA WM We3HA B UX LasOMAHbIX COeqH- 
HeHHAX. Ilo3qHee 6bINIO CAeMaHO HECKOJIbKO paOoT Ha ApaX pa3JIMUHbIX raJOn- 
JOB VW ULEIOUHBIX MeTaJIJIOB C OOJIbUIMMH KBapyNOJIbHbIMH MOMCHTaMH B HOHHBIX 
Kpuctanmax (77°). DaBHolt WesbIO OOJIbINMHCTBa STHX paOOT ObIJIO BbIACHEHHE 
IIPHpOJbl AepHOH KBawpyNHOMbHOM CBA3H B yKa3aHHbIX BelllecTBax. B HacTos- 
UleH paOoTe MogqoOuble H3MepeHuA pactipocTpaHeHbl Ha Apa F!* Bo dropugax, 
MeTaJIbI KOTOPbIX HAXOJATCHA B MepBoli H BTOpoH rpymmax TaOuub! Menyeeesa. 
_C nallieH TOUKH 3peHuA, TaKHe H3MePeHHA IIpeCTaBJIAIOT HHTepec HE TOJIbKO JIA 
H3YYCHHA QICKTPOHHOM CTpyKTypbl TBeEPbIX TE, HO H WIA BbIACHCHHA BOIIpoca 
O MIOJIOXKeCHHH pe30HaHca cBOOo_HOrO HOHAa F-, a Tak2Ke O BAMAHMH Ha STOT HOH 
“OKpyxXaroulen cpebl. Yka3aHHblii BOMpOC HMeeT CYUICCTBEHHOe 3HaYeHHE JIA 
TeOpHH XMMMYeCKHX CMellleHHii A. M. p. (propa (‘). 

B wacToaltlei paOoTe ucnosb30BaJICA paMOUaCTOTHbIM CMe€KTPOMeTp C BBI- 
XOJIOM Ha CaMONMCell, perucTpHPYIOWLU“H MpOMSBOAHY!O JIMHUH A. M. p. QueKTpoO- 
MarHuT MMTaICA KUCMOTHOM aKKYMYyJATOPHOH OaTapee eEMKOcTBIO 288 a.-u. 
Ilpu yposue noma 3700 raycc Hu noce 5-yacoBoro NporpeBa MarHuTa Mowe 
“Apelibyer paBnomMepuo co cKopocTbio 2—3 raycc/yac B 3aBHCMMOCTH OT perxKuMa 
'OaTapeu; KpaTKOBpeMeHHasd HECTAOHJIbHOCTh MOA He MpeBpititaer 1 -10~°. Panno- 
“daCTOTHBIM reHepaTop mpegzcTaBsneT CoOoK Cxemy Tytoscxoro u mp. (°) c HeKo- 
‘TOPbIM H3MCHEHHEM, 3aKJIOUAIONIMMCA B pasesIeHHH TeHepHPOBaHHA H [eTeKTH- 
POBaHHA Ha pa3HbIX MomOBNHAaX Jamrbl GH3II. Mequennoe mpoxomyenne yepes 
oONacTh pe3soHaHca MO YacTOTe ObecCIeyMBaeTCA NONOHATEIbHBIM KOHJeHCaTO- 
POM, KOTOPbIH BpalllaeTcd MOTOPOM. 

X uMuMyeCKOe CMemeHHe E -= — = (v HV, — pe3OHaHCHBIe YacTOTHI Hccue- 
Ayemoro M 3TaOHHOrO OOpasiloB) OMpefeAeTCH PacCTOAHHeM Me*Kly WeHTPaMy 
o6eux muHui. Bo u36eKaHHe UCKaxKeHUA WeHTpa CaOOH JIMHHM TBepZoro Teva 

HTCHCHBHOM JIMHHeH 2%KuUKOrO 2TaIOHAa Ip HX OMHOBPeMeHHOM 3aluCH HCMOVJIb- 
‘30BaJIMCb MaJIble AMIVINTYAbI MOLYIAWMM MarHMTHOTO NOJIA, YTOO! MHA 9Ta- 
“JoHa 3aHaula He Gombe 3/, MMK-MMKOBOM WIMPHHbI JIMHHM (HampHMep, ANA 
LiF, umeroutero nuKk-nuKopylo WupuHy Nopsyka 12 raycc, yABoeHHand aMmIH- 
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Tya MOMYAAWHH paBHAach 1,8 raycc). Kpome Toro, 4A KOHTpOJIA B Cilyuae 
MeHee INMPOKHX JIMHHH TpHMeHAIOCh Take pa3MellleHHe uccmefyemoro Be- 
IlecTBa H 3TaIOHA B ABYX pa3vIMUHbIX pasMouaCTOTHBIX KaTywikax. IIpu 9ToM 
B TOUKE pacnO/IOKeHHA 9TAIOHHOTO OOpasila CO3faBaOCb WOOaBOUHOe THLaTeIb- 
HO H3Mepsemoe Hose MOpAAKa HECKOJIbKUX Praycc, TaK 4TO 9TAOHHAaA JIMHHA 
OKa3bIBalacb BHE IeCHTpasIbHOM OONacTH uCcMeqyemoH wMHHH. Kaxyoe n3Me- 
peHHe Jealocb MyTeM AByKpaTHOTO MpOxOmwKeHuA yepes OOMacTb pesoHaHca 
(10 Wpeliby MomA WM MpoOTHB), YTO MO3SBOMAeT yCTPpaHHTb BJWAHHeE HE TOJIbKO 
apeticba oa, HO MW MCKaxKeHHA WeEHTpa OOCHX JIMHMM 3a CUeET MOCTOAHHOM Bpe- 
MeHH (pasoBoro jeTekTopa. PesybTatTbl ycpesqHaAmMcb 10 4—8 TaKHM U3Mepe- 
HHAM. OTanoHOM cayKu KF B Box-- 
HOM pacTBope. 

Ha pue. | nmoka3aHbl pesyJIbTaTbl H3- 
MepeHui. Hauasio uiKaJibl XHMHYCCKHX 
CMelLeHHH TepeHeceHO K MOJI€KyJIApHO- 
my (topy (& qa KF B BoHOM pacTBO- 
pe 10 OTHOMeHHIO K F, paBuo 5,48 -10~4). 
BeptTukaJIbHOH TyHKTHpHOH JIMHMeH T0- 
Ka3aHO TIOJIO*KeHHE PeSOHAaHCa ZTAaJIOHA. 

Hy2kHO OTMeTHTb, YTO CHIHaJIbI LIA 
KF u RbF ucKkaskenbl HacbileHHeM H3- 
3a J\IMHHbIX BP€MeH peJlakcallHH, B CBA- 
3H C ¥eM onpeyeneHHe § WIA HHX Me- 

Hee TOUHO. 
! PesyJIbTaTbl H3MepeHHA TOKa3biBa- 
<a © 50 559 «OT, WTO XMMMYECKMe CMeIIeHUA JIMHMM 
; : "Ef — A. M. p. (ropa, a 3HauHT H MarHHTHaA 
Puc. 1. XumMuuecKHe CMeILeHHs JIMHUL Topa oKPaHupoBKa yObIBaIOT MO Mepe yBeNH- 
(10 oTHomeHM10 K Fs) B HOHHEIX Kpuctanmax YCHHA aTOMHOTO HOMepa MeTaJlJla (3a 
C MeTaJJIaMH mepBoi rpynmbi (a) u BTopoli HCKMOVeHHeM LiF). YKa3aHHad 3aKOHO- 
rpynnbi (6) mepHowqHueckolH cuctempl. Topu- M€PHOCTb IMPOTHBOMOOKHA TOH, KOTO- 
3OHTAJIBHbIMH OTPe3KaMH MOKa3aHa BO3MOK- pasa HaOutoaeTca aA OUHapHbIXx KO- 
Hav MOPpeuwIHOCTb H3MepeHHA e e 
BaJICHTHBIX COCMHEHUM PTOpa B KUAKON 
(pase (°). OTo, Mo-BAMMOMY, yKa3bIBaeT 
Ha cieluu@uyeckuh XapakTep BJIMAHHA CTPyKTypbl TBepforo Tesla Ha AepHytO 
MarHHTHY!0 9KpaHupoBKy dropa. M3 nomyyeHHbix pesybTaTOB TakxKe culenyer, 
4YTO HOH @TOpa B KpHCTadwax CyIMLeCTBeEHHO OTJMYaeTCA OT CBOOORHOrO HOHAa. 

Ha OCHOBaHHM CyILeCTBYIOULMX TeOpHii XMMMYCCKHX CMeLeHHH B WOHHBIX 
KpHCTajliaX MOXKHO yKa3aTb CJleqylollue PakTOpbl, BJIMAIOWIMe Ha MarHHTHYI0- 
9KPaHHpOBKy ropa: 

a) YaCTHYHaH KOBaJICHTHOCTbh CBA3H; jeTaibHad TeopHa Vocuyza nu Mo- 
pus (1°) noKa3piBaeT, uTo E OuKHO yMeHbINaTbCA C yBeMYeHHeM CTeMeHH KO- 
BaJICHTHOCTH; 

6) MepeKpbIBaHHe 3JICKTPOHHEIX 3apaq0B coceqHuxX HOHOB; Kongo u Ama- 
umta ("") jai Teopetuueckylo (popmyly, KOTOpad MoKa3bIBaeT yMeHbIeHHe 
S9KPaHHPOBKH C MOBbILICHHeEM CTeMeHH NepeKPbIBaHHA, BbIparmkalouleHcA uepes 
MHTerpadl HalOKeHuA. ; 

B walem cylyyae (pakTop a) He MO*KeT urpaTb cyulecTBeHHOM pom. B npo- 
THBHOM CJIy¥a€ 3aKOHOMEPHOCTh OblJia Obl OOPaTHOM, TaK KaK H3BeCTHO, 4TO 
KOBaJICHTHOCTh CBA3H BO (TOpHAAaX TeM GouIblle, 4YeM GOJIbUIe 3JIeKTPOOTPH- 
WaTeJIbHOCTh aTOMA MeTaJIJa (T. €. YEM Me€HbIWe ATOMHBIM HOMeP). OJHAaKO JaHHbIM 
(PakTOPOM, BepOATHO, OObACHAeTCA AHOMAJIbHOe MOO*KeHve CHTHaa B KpH- 
ctane LiF, umMeroujeM cpaBHUTebHO GOOJIbIyIO CTeMeHb KOBaJICHTHOCTH. 

@akTop 6), BO3MOx%KHO, urpaeT mpeumymlecTBeHHy!O povlb. Tlockompky, 
OMHaKO, B HaCTOALMlee BpeMA MbI He pactOvlaraeM KOHKPeTHbIMH JaHHbIMH CO 
MHTerpalaX HaJIOMKeCHHA B HCC/eOBAHHBIX KpuCTaax, Oomee onpeseseHHbe 
BbIBOJbI CeaTb 3aTPYIHUTeJbHO. 

IIpH ykasaHHbixX BpIe TeoperHuecKHX pacueTaX, OCHOBbIBaIONLUXCA Ha 
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ouleli TeopuH Pams3u (), moaratoT, uTO H3MeHeHHe MarHUTHOM 9KpaHUpoBKH 
AQP a MpOMCXOAMT TOJbKO 3a CUeT NapaMarHeTu3Ma BToporo nopsyKa. Jina aroma 
propa, BBMAy MaJIOCTH 4HCJIa BHYTPCHHHX 3/ICEKTPOHOB, MO-BHMMOMYy, He 
ACKJIOYCHO HM YaCTHYHOE H3MeCHEHHE JMaMArHUTHOPO UWIeHa B Pa3JIMYHbIX COesH- 
1eHHuAX. KpoMe Toro, 3/leKTpHYeCKHe MOA B KPHCTaWaX TakxKe JelicTByIOT Ha 
MarHUTHy!0 3kpanuposky. Teopua Maputasaa u Iona (1%) ana cyyasn mpoTor- 
HOrO Pe€3O0HaHCa B XKUAKOCTAX MOKA3bIBaeT, YTO HaJIOMKeHHe OHOPOAHOrO 
IEKTPHYECKOFO NOJIA YMeHbIlaeT SkKpaHHpoBKy Apa. MoxuHO AyMaTb, ¥TO KpH- 
STaJIIMYECKHE MOJIA OKAa3bIBalOT aHaJIOrHYHOe BO3AeHCTBUe. OgHakKO MO cpaB- 
HEHHIO C 3AKOHOMEPHOCTHIO, HaOwOZaeMOll Ha OMbITe, 9TOT acbpeKT uMeeT OOparT- 
HbIM 3HAK, MOCKOJIbKY BJIMAHHE KPHCTaMYeCKHX Nome yOprBaeT c yBenye- 
HHEM M@*KHOHHOTO paccTOAHHA. 

B wacTosmjee BpemMaA NposomkaeTcaH aHaltu3 NOyYeHHBIX pe3sysbTaTOB; 
B WaCTHOCTH, MpeqnoularaeTcA MpoHsBecTH TeopeTuyecky!O OLe€HKy CTeMmeHH 
M€peKPbIBAaHHA 3BJIEKTPOHHHIX OOOONeK WIA KpHCTamIOB MepBoli rpynmb *. 

Bpipaxkato OarogapHoctb ©. WM. Cxpunosy, nox pyKoBoscTBOM KOTOporo 
BbINOJHANACh HaCTOAMLaA padora, a TaKxKe B. A. HlepOakorny 3a mpemocraBnenue 
OOpa3iloB. 


Hay4Ho-HcceqoBatTebCKHH (bH3HNeCKHI HHCTHTYT Tlocrynuro 
JleHuHrpaycKoro rocyfapcTBeHHOrO yHHBepcuTeTa 8 VII 1960 
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ls Tlepekppipanue 91eKTpOHHEIX 3aps1f0B Obuio paccmotpexo JléBaHHom (14,1) pH BbINHCeHHH 


(l€prHH CBA3H B HOHHbIX KpHCTaJJlax, Aaa HeEKOTOPbIX BeLeCTB HM 2Ke TIPOBECHbI pacueTbl HH- 
iTpasloB NepeKpbIBaHHA, HO pacueToOB AVIA HHTepecy!oulux Hac BelulecTB B ero padotTax He cofep- 
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Yaexn-Koppecnonzext AH CCCP JI. ©. BEPEIJATHH, A. A. CEMEPUAH, 
H. H. KY3HH u C. B. MOMOBA 


MV3MEHEHHE 3JJIEKTPHYECKOPO COMPOTHBJIEHHA HEKOTOPbIX 
METAJIJIOB JO AABJIEHHS 200000 KP /cm? 


Kak u3BecTHo, BpuyKMexom (') Oblvio NpoBeseHO MCCJIeEMOBaHve U3MeHeHHA 
QICKTPHYeCKOrO CONPOTHBICHHA OOMbIIMHCTBA MPOCTbIX MeTAaJIJIMYCCKHX Be- 
ULeCTB JO JaBuenua 100 000 xI/cm?. B nactosme paOoTe aBTopbl, paciouaras 
allllapaToM JIA TOyYeHUA LaBeHH, MpeBpiiiaouynx 100 000 KI/cm?, uccseno- 
BaJIH 3JIEKTPHYECKOe COMPOTHBJIEHHE CYPbMBI, 


10°9 MbIMbAKAa WH KaJIbILst. 

2 CypbMa UM MBIWIbAK ABIAIOTCA anasora- 
; MM BHCMyTa MO KpHCTaIMYecKOH CTpykType 
18 HW XMMHYeCKHM CBOlicTBaM. M3menHenne 371eKT- 
04 PHUYECKOFO CONPOTHBJIEHHA BHCMYTa H3BeCTHO 
if yo 140 000 KI/cm? (cm. pue. la) (?). Bemeger- 
Ae BH€ YNOMAHYTOM aHaJIOrHH BOSHHKJIO Tpe- 
10° $e MOJIORKeHHE O CYLLECTBOBAHHH CKayKooOpas- 
20 HbIX H3MeHeHHH 3JIEKTPHYeCKOrO CONPOTHBWJe- 

HUA Y CYpbMbI H MBILIbAKA. 
16 Bblul HalyeH CKayOK 3JIEKTPHYeCKOrO Co- 
MpoTuBseHuA cypbmb! npu 130000 xI/cm?, 
12 BO3paCTaHHe JJIEKTPHYeCKOrO COMPOTHBIICHHA 
08 paBHo ~ 50%. Xog a7eKTpHuecKOrO Ccompo- 
f 1022 THBJICHHA CYPbMbI IpHBeyeH Ha puc. 16. Kax| 


BHJHO yyacToK KpuBol yo 100000 xI/cm?. 
coBlajlaeT C J\aHHbIMH Bpyumxmena ('), 
YMeHBINeHHE 3JIEKTPHYeCKOFO COMPOTHBeCHUA 
Tposomkaetca Jo RaBnenus B 125 000K /cm?, | 
mocyle Yero HaYHHaeTCH peskoe BO3pacTaHHe | 
3JIEKTPHUeCKOPO COMPOTHBJICHUA, MpoounKa-, 
roureecah Oo 140 000 KI/cm?; npu jabHenliem 
NOBbIMICHHH JaBJICHHA HAaYHHaeTCA HOBOE Ma- 
jleHue, HO yxKe Oomee MEMICHHOe, EM B Ha- 
yaJIbHOM yyacTKe 70 100 000 xI/cm?. Cono- 
Haepy3ka CTABJIEHHe Harpy3KH lipecca Cc aBsIeHHeM BHY- 
QO 80 160 240 320m TpH KaMepbl IIpOBOANOCb NO rpayHpoBouHon 
700 150 200 TO3xs/em2 KPHBOH (CM. PHC. 2), MOCTpoeHHOW TO usBecT-} 
Aabnenue HBIM CKa¥KaM 3JICEKTpHueCKOrO COMpoTHBe- 
; Hua: BucmyT I—II 25000 xI/cm?, sBucmyt} 
Puc.~1. /Hsmenenue snextpuuecxoro LI—III 27 000 xI/cm?, tannuli 45 000 xI/cm?, 
conpotuBenua R: a—sucmyta; 6— Oapu 80000 xl/cm?, sBucmyr VI — VIIp 
CyPbMbI; 6 — BucMyTa H CypbMbl, 125 000 xI/cm? yo Harpy3Ku B 1807. IIpen-f 
Sy alae eS eee USE Nlolarasiocb, YTO H pH GOomee BbICOKHX Ha 
rpy3Kax 9Ta 3aBHCMMOCTh OCTaeTCA JIMHCHHOH. 
list yTOUHeHHA BHOBb HOsyyeHHO! 3aBHCHMOCTH 3/ICKTpHYeCKOrO Corpo- 
THBJICHHA CYPbMbI OT JaBJICHHA MpOBOMIOCb CpaBHeHve €€ C yKe H3BECTHBI 
CKaYKOM 3JIEKTPHYeCKOrO COMpOTHBeHHA B BUcMyTe (BucmMyT VI—VII, p= 
= 125 000 xI/cm?). O6a Merasiuia noMellamuch B KaMepy OJHOBPeMeHHO H IIpo 
BOAMWJIOCb H3MepeHHe CYMMapHOro 3eKTPHYeCKOrO CONPOTHBAeHHA ByX Mpo4 
BOMHUKOB, COCJIMHEHHbIX MWapasenbHO. Kak BuO u3 puc. le, MMHUMyM 9371eK 
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TpHYeCKOrO COMPOTHBJICHHA CYyPbMbI JI@KHT BOIM3H Mepexoga Bucmyta VI— 
VII; TakHM o6pa30M, ObiJIO MOATBepxKAeHO, YTO CKayKOOOPasHoe BoO3pacTaHHe 
3JIEKTPpHYeECKOrO COMPOTHBJICHHA CYpbMbl MpOvCXOZHT pH aBsleHHH OKOJIO 
130 000 xI’/cm? — ato copnagaeT c onpememeHnem ; 
0 rpaslyHpoBouHol KpuBo. TouHocTb onmpemeseHHA 10°x fem? 
jlaBsleHHA CocTaBaseT 5%. 250/" i 
XO 3eCKTpHyeCKOrO COMPOTHBJICHHA MbILIbA- / 
Ka C flaBMeHHeM NlOKa3aH Ha puc. 3. Kak Bug- 200 / 
HO U3 KPHBOH, 9IJIeEKTpHyeCKOe CONpoTHBIeHHe / 
MbIIMbAKAa He lperepleBaeT CKayKOOOPa3HbIX H3Me- 
HeHHH BIMJIOTb JO Harpy3KH B 280 T, 4TO CooTBeT- 
cTByeT HO YrpayHpoOBOUHOM KPHBOH aBJeHHtO, 
mpespuiaronemy 200000 xI/cm*. Boiio uccuezo- 
BaHO TakXKe W3MeHeHHe 3JICEKTPpHYeCKOrO Corpo: Ba 
THBJICHHA KaJIbIluaA MOM MaBseHueM (CM. puc. 4). e 
Tak Kak NocieqHAA penepwad TOUKa rpalyu- | Bt 0-I 
POBOWHOH KPHBO COOTBETCTBYeT aB/ICHHIO B Bi-l 
125 000 xI°/cm?, ner nowHolt yBepeHHOCTH B TOM, ¥TO 0 ob 
MW Jlamblie COXpaHsAeTcA JIMHeMHaH 3aBMCHMOCTb Haepysxa npecca 
WaBJICHHA OT Harpy3KH. OWHAaKO aBTopaM Mpepcras-, 
AAJOCb Pa3yYMHbIM 9KCTPalOMHpOBaTb KPHBYIO JIH- Puc. 2. TapHposounas 
HeiHO, TaK Kak B MHTepBase Harpy30K 200—280 T gee OME Go 
WIA MCCHeWyeMbIX MeTaIOB He HaONOaeTCA 3aMeJVIeHHA XOfa 21eKTPOCco- 
IIpOTHBACHUA Cc Harpy3KOH, 4ero CJIeOBaO Obl O*RKUMLAaTh, eCJIH Obl rTpalyHpoBoy- 
Has KpHBaA OTKJOHANaCb OT MpAMOM B CTOpoHy ocH aOcuMcc. OTKNOHeHHe 
BCTOPOHY OCH KOOPJMHAaT jO/JDKHO 
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19°2 ObITb HCKJIOUCHO MO eCTeCTBEHHbIM 
npHunHaM. 
40 MccneqopanuA MpoBogusMcb Ha 


oOpasiaX BHCMyTa HW KaJIbILMA B Bue 
MpoBowoyek HW OOpaswaX CYypPbMbI H 


36 MBILIbAKAa, IpeCTaBIAIOULAX “Cobo 
<3 
| t ai’ . 
i 32 24 
! | 
ne 
28 22l- of 
Haepy3Kxa 
pow an Meo 
( 120 160 200 240 ae 00 200 300m 
100 150 200-10" KI/cm Til 150 POD Pal fem? 
; Aabnenue lob nenue 
Puc. 3. W3menenve 91ekTpH4ecKoro Puc. 4. U3menenue saextpuuec- 
3 “COMpoTHBeH}aA R MbIMIbAKa KOFO CONPOTHBJIeHHA R Kaba 


TOHKHE CKOJbI MO MMOCKOCTAM CaiiHOCTH MOHOKpHCTasa. OOpasibl momella- 
IMCb B XNOpucToe cepe6po, o6bem KoTOporo ~ 0,1 cm®*. OGulHit OObeM Kame- 
dbI~0,5 cm®. Opasiipl BCeX uCCeEAOBAHHDIX MeTAJIOB ObLIH XMMMYECKH YHCTHIMU. 
Apropbt CUUTAIOT, YTO OMMCaHHOEe Bbillle peskoe BOSpacTaHHe 3IeKTPOcoNpo- 
‘MBJICHHA CypbMbI mp 130 000 KI/cm? Moxer Cly2KHTb HOBOM pellepHO TOUKOL 
WIA rpafyHpoBku alillapaToB BbICOKOrO jlaBJIeCHHA. 
Uuctutyt dbu3HkH BbICOKHX aBseHHii Tlocrynu.io0 
3 Akajlemun Hayk CCCP 10 X 1960 
IMTMPOBAHHAS JIMTEPATYPA 
/ PL eB ridg man, Proc. Am. Acad. Art. Sci., 81, 165 (1952). 7 FP, Bundy, 
thys. Rev., 110, Ne 2 (1958). ; 
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Uneu-Koppecnonjzent AH CCCP C. H. BEPHOB, A. E. UYJAKOB, I. B. BAKYJIOB, 
E. B. FOPUAKOB, tO. H. JIOTAYEB u A. FT. HAKOJIAEB 


M3MEPEHWHS PAXMALMH MPH MOJIETE TPETBEH KOCMHYECKOH 
PAKETDbI 


Ha 6opty TpeTbeH KOCMM4¥eCKOM pakeTbl, craproBaBuleH 4 X 1959 r., Obina 
ycTaHOBJleHa allllapaTypa JIA perucTpalH ObICTpbIX 3apAXKeHHBIX YAaCTHL U 
tpoToHos. AnmapatTypa CocTossia 43 CWMHTHJIJIAWHOHHOrO CueTUHKa HM Tpex ra3o- 
Ppa3pAMHBIX cueTuHKOB. Bce ra30pa3pxAgHble cueTUHKH (padouHe pa3sMmeppi 
| X 5 cm?) uMenu TomUMHy CTeHkKH ~ 50 Mr/cM* cTaIM HM ObIIM OKPyKeHbI JO- 
MOJIHHTEJIbHBIMH 9KpaHaMH pa3JIMYHOH TOJIMLMHbI M CocTaBa. CueTuuk | Haxogns- 
CH B 9KpaHe TOJM{MHOM 3 MM CBHHUa + | MM aJIOMHHHA C OKOUIKOM 0,28 cm’, 
3aKpbITHIM 0,2 MM aslloMHHUA; CueTUHK I] Haxo_HICA B TaKOM Ke 9KpaHe, HO 
6e3 OKOUIKa; cueTuHK II] HaxoqucA BHYTpH OOONONKH TOJMHOM 2,5 MM avliO- 
MMHUA. CUMHTHJIJIALMOHHBIM CueTUMK (eTeKTOP — WHJIHHApHyYeCKHH KPpHCTadJiJl 
HOZMCTOrO HaTpHA pasMepom 39,5 xX 40 MM, OKpy2KeHHbIM CJIOeM aJIKOMHHHA 
Toml{HHOK | r/cmM”) perHcTpHpoBaJl NOJHYy!0 MOHH3allHIO, CO3aBaeMylO H3J1y- 
YeHHeEM B KPHCTawie, HM TeMI cueTa MMIMYyJIbCOB, COOTBETCTBY!OWMX SHEPrOBbl- 
J\eIeHHIO B KpHcTawe Sombie 45 K2B (1-H Nopor) u Oonbute 3,6 Mos (2-H Mopor). 

VimnyJibcbl c BbIXOJOB CUMHTHIIAWMOHHOTO HM CaMoracaHXCA C4YeTYMKOB 
MOaBasIHCb Ha TepecueTHble CX€MbI, 3alOJIHEHHe KOTOPbIX NepefaBaslOcb MO 
paguo. Ilepeqaya noKka3aHHii MpHOopoB Mpou3sBO_Macb B CpefHeM pa3 B CYTKH 
B T€YeHHE 4YaCa, YTO NOSBOJANO OMpeMeIATb MHTCHCHBHOCTb payallHH BO BpeMsA 
mepewauH C XOpOWleH TOUHOCTHIO KaK MIpH MoyeTe pakeTbl B pafMallHOHHbIX Mos- 
CaX, TaK H MIpH ee NovleTe BHe NpeyeOB MarHUTHOrO Nowa Semin. B npomMexkyTKe 
M@XKy CeaHCaMH BCe CUCTYHKH TpeTbeli pakeTbl, Kpome cuetTunka III, ocraBaucb 
BKJIOUCHHBIMH WM TpOMOJKaIH PerMcTpHpoBaTb u3syueHnve. Bovbuloh oObeM 
Me€peCueTHBIX CXEM * NO3BONAJ ONpPeMeIHTb C OObIWOH TOUHOCTBIO CyMMapHy!O 
o3y, 3aperHucTpuHpoBaHHylo MpHOopaMH 3a BpeMA Mey ceaHCaMH. 

TouHocTb perucTpallHH CyMMapHOM 03bl H, COOTBeETCTBeHHO, cpejHel | 
MHTCHCHBHOCTH 3aBHMCHT OT IIpOMexXKyTKa BpeMeHH Mex*K Ay CeaHCaMH HM CTaHOBHTCA 
TeM Jlyuille, ¥eM OOJIbIe TOT NpoMexyTOK. II]pH xopoliem KayecTBe MpHema 
M lIpW Nepeppise B nepegaye B 1 cyTKH TOUHOCTh H3MepeHHA CpegHel HHTEH- 
CMBHOCTH cocTaBussia 0.1%. OgHaKo Ha OOMbUIHMX paccTOAHHAX OT SeMJIH Ka- 
¥YeCTBO TIpHeMa ObIJIO He BCerfa BbICOKHM H3-3a MaJIOH BeMUYMHbI NpHHHMaemoro 
curHaa. Ilostomy B HeKOTOpEIX CJly4adX TOUHOCTh MOJYYeHHIX pesyJIbTAaTOB 
He OblJla MaKCHMaJIbHOH, H JIA Moscueta cpefHeli MHTCHCHBHOCTH HCHOb30Ba- 
JIHCb HE BCe CeaHCbl, a HaHOOIee JOCTOBepHEle. 

B nacTosille pa6ote MpHBOAATCH MpesBapUuTebHble pe3yJbTAaTb! OOpaooTKH. 
MOKa3saHui mpu6opos 3a Bpema c 4X 1959 r. no 18 X 1959 r. Ileppaa paguo- 
Mepejaia NpOw3BOLMacb B TeyeHHe 20 MHH. Mp oTseTe pakeTbl. PakeTa 3a 9TO 
BpeMA MOZHAAacb OT 7500 no 14 000 km**. Cnenyroulad paquonepegaya Mpous- 


“ TlonHoe sanomHenve nepecueTHoH cxembl CueTaHKa | Np HHTeHCHBHOCTH H3y¥eHHA, CO- 
OTBETCTBYIONCH KOCMHYCCKHM JyuaM, MpOHCXopHJO 3a 4 cyTOK, CueTuHKa I]— 3a CyTKH, nepecueT- 
HOH CXeMbI 1-ro Mopora CLLHHTHIIALHOHHOTO CueTUHKa 3a 4 CyTOK, 2-ro Mopora 3a CyTKH, Mepe- 
C4eTHOH CXeMbI JJId H3MepeHHA HOHH3aUHH 3a 100 cyToK. 

** PacCTOAHHA OTCUHTBIBAIOTCH OT eHTpa SemuH. 
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BoJHJacb yepes 10 uac. u NposoOmKaacb OKONO uaca. B 3TO BpeMA pakeTa JO- 
cTursia BbICoTHI 130 000 KM, T. e. HaxOqusacb BHe MOACOB palualnn Semsu. 

B ta61. 1 mpuBeqeHbl 203bI u31yYeHHA, 3aperuCTPpHpOBaHHble HEKOTOPbIMH 
lipHOopaMu TperbeH pakeTbl 3a BCe BpeMA MpeObIBaHHA PaKeTbl BO BHEeLIHEM 


Ta6uauna 1! 
VWuTeHCHBHOCTb NO NOKa3aHHAM 
PasOpa3spAMHHIX CUeCTYHKOB Tlomnaa HOHUSallHA B 
(adact/cm?) kKpuctame Becom 180 r (9B) 
lara 
BHYTpH KOHTeit- BHYTpH KOH- | BHe KOH- 
Hepa * BHe KOHTeHHepa| —teijHepa * Telinepa 
9,4-1014 
21 41959 r. , ; 5 
12 1X 1959 r.] 3,74-105"* age oneal 
237-105 *** 
4X 1959 r. 2,65-40° *** 8,4-1014 


* CTeHKH KOHTelinepa NepBol, BTOpoii UH TpeTbeii KOCMHUeCKHX PaKeT 
HMewtH TOJuU,HHy 1 r/cM?, 
** CueTuHkK MO 9kpaHoM 1,5 MM MeqH. 
*** CueTuHK NOZ“9KPaHOM 3 MM CBHHOa+1 MM avIOMHHHA, 


pamquawMoHHOM mosce. Jia cpaBHeHHA IIpHBeJeHbI TakxKe JO3bl w3/yueHus, 
3aperucTpHpOBaHHble aHaJIOrH4YHbIMH MpHOopaMH TepBolk MH BTOpoH KkoOcMHye- 
CKHX pakeT *. 

TpaekTopHu NoseTa WM CKOpOcTH JBMKeHUA [IA MepBol, BTOpoH u TpeTbeii 
_ pakeT Maslo OTMYaIHCb-pyr oT yApyra. [lostromy j03bI, MpHBe_eHHbIe ‘2 


Ta6. 1, OTpaxkaloT HCTHHHbIe iin 
3HaveHMA MHTCHCHBHOCTH MOTO- ; seen 
KOB 4YaCTHIL BO BHelIHeH 30He 204 
3a BPeMA MpoeTa 30HbI pa- 200k 
KeTaMH. 
cs 220 
CpapHeHue 3HayeHHi Mov- Og 
HOH HOHH3allHH, IpHBeeHHbIX aah 
B TaOul. 1, MOKa3bIBaeT, 4TO CO- 216 
CTOAHUA BHelHel 30Hbr 21 uu ~24P 
4X mano ormmuatotca ypyr! or éle\- 
‘mpyra. 12 IX Opio\ 3aperucr- 210|- 
PHpOBaHO TMIOBbIWIeHHe MOJIHOL 2067 
HOHW3allMH 8B kKpHcTainme B } 20br : 
: KE Ne Manette eee he 
(~1,5 pasa mio cpasuenmioc 21) Mt are Tyme 
~w4X.U3 Ta6n. | BugHo, 4TO HH- 2100 - a 
TCHCHBHOCTb WaCTHI, peructpH- + 2060}- 
pyemMbiIxX mpHOopamMH paket, ~ 2060+ i 
3aBHCHT oT MOrJIOuULeHHA B CTCH- A tees esa artes ia oe 
KaX KOHTeHHepa —9TO cyleqyer pos 
eee OR MSSHNM CUM Duc, 1, I — «cpeqHecyTOUHaH» HHTeCHCHBHOCTb 0 


THJIMAWMOHHOFO CYeTUNKa BHYT- poKxasannam ra3sopaspsfqHoro cuetunKa II; N — ppyx- 
pH u BHe KonTeHHepd 12 1X, a  acospie nokasaHHa CTaHfapTHOro HeliTpoHHOrO MOHH- 
Takx«Ke v3 Cp aBHeHHA mokKa3a- TOpda, yYCpeAHeHHble 3a BpeMA MeKAy CeaHCaMH, T — 


« fata (oKTAGpb 1959 r.). Ha och T crpenkamH noKa- 
ae ATES CHCTMHKOB  3aH0 BpeMA CeaHCOB, HCMOMb3OBaHHBIX AIA onpeze- 


1I21X w 4X. JI@HHA KCpeqHeCyTOUHOM» HHTeEHCHBHOCTH 
Auamu3 pa6oTbl mpHdoopos 


TpeTbeli KocMuyecKOH pakeTbl c 4 X no 18X Bo BpeMA HaXO*KeHHA pakeTb 
B M@XKIIJIaHeTHOM IIPOCTpaHCTBe NOSBOVIMJ ONpPeeIMTb HHTCHCHBHOCTh KOCMH¥e- 
CKHX vJlyueli, He HCKaKeHHYIO BJIMAHHeEM MAarHHTHOTO NOWIA HM aTMocdeppi 


* TOuHOCTh MpHBeAeHHbIX B CTaTbe 3HAYeHHH 03 H CpeqHHX HHTCHCHBHOCTEeli COOTBETCTBYeT 
TOUHOCTH pacuIHpoBkKH moKa3aHHii npH6opos. H3-3a HeTOUHOCTH B rpayyHpoBKe mpHOopos xe- 
THHHbIe SHAYCHHA He MOFYT OTAMYATLCA OT MPHBOLHMBIX B CTaTbe Goee uem Ha 5%, AO3bIB Taba. | 
‘TIPHBeeHEI Moce BbIUHTAHHA CoHa OT KOCMHUYECKHX Jyuell. 
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Semmu. VWuTencuBHocTb, ycpeqHeHHai 3a Bpema c4 X no 18 X, uamepen- 
was cuetaHKomM I, oKa3alacb paBHOoHH 2,12 uact/cM?-ceK, CcueTaHKOM 
II—2,12 uact/cm®- cek, cpeqHHH TemMM cueTa HMMMyJIbCOB Cc MoporoBoi 
sHeprvelt 45 K9B paBHbIM 6,79 uMm/cM”-cek HM Cc MoporoBot sHepruei 3,6 Mos 
2,15 umm/cm?-cexk. CpeqHaaA MOHH3alIMA Ha BeCb KPHCTAaJIJI 3a yKa3aHHbI MpOoMe- 
*%KYTOK OKa3asacb paBHoH 1,56-10° 9B/cex. Ilomyuennble B HacTostleli padoTe 
CpefqHve 3HaveHHA HHTCHCHBHOCTHM CorlacylOTCa C JaHHbIMM, NOJyYeHHBIMM pH 
TovleTe MepBoi UM BTOpO KOCMHUeCKHX pakeT ('). 

TouHOcTh MOKa3aHvi MpHOopoB MO3BOIHJIa yCTaHOBHTb, 4TO 3a Mpeseamu 
MarHuTHOrO Moa Sem MHTCHCHBHOCTb pajlMallHW ABJIANAaCb BeCbMa MOCTOAH- 
HOM B TeyeHHe Neppbix 14 qHel nomeTa pakerbl. Jlulib B OTJEbHBIX CLydaAX- 
Obl 3aperucTpHpOBaHbl HeOOJIbIIMe H3MECHEHHA «CpeMHeCyTOUHOH» HHTCHCHB- 
HOCTH (HHTCHCHBHOCTb, yCpe/HeHHad 3a BPeMA Mey CeaHCaMhy). 

B KayecTBe ipuMepa Ha pyc. la u300paxkena «cpeqHecyTOuUHad» HHTeCHCHB- 
HOCTb MO MoKa3aHHlo0 ra3opa3psqHoro cuetauka II. Ja cpaBHenua NoKa3aHHuit 
cueruuKa II c HHTe€HCHBHOCTbIO KOCMHYeCKHX sIyueH Ha pwc. 1O n3s00paxKeuxbl 
MOKa3aHHA HeHTPOHHOTO MOHUTOpa (*), yCpeqHeHHble 3a BPeMA Mex ply CeaHcaMy, 
HCHOJIb3OBaHHbIMH JIA OMpeqeMeHUA KCPeHECyTOUHOM» MHTCHCMBHOCTH (HCIOVIb- 
3YIOTCA yCpeqHeHHble 3a 2 yaca HW HCMpaBJeHHble Ha OapoMeTpuuecKkuh sc:pPeKT — 
MOKa3aHHA MOHUTOPA, pacMosOKeHHOrTO Ha ypOBHe Mops Ha wWupoTe 55,5°N | 
H jomrote 37,3° E). | 

Vs puc. la u 16 cmenyer, uTO BCe 3apervcTpupoBaHHble MpHOopaMu TpeTbel — 
pakeTbl H83M€HCHHA MHTCHCHBHOCTH HaXOJATCA B KaYeCTBEHHOM COrlacHH C MO- 
Ka3aHHAMH MOHUTOpa. TouHoro CoOTBeTCTBHA Me2Ky MH3MepeHHAMH MHTeCHCHB- 
HOCTH KOCMHYeCCKHX JIy4el MpHOopaMu TpeTbeH pakeTbl H MOHHTOPOM He MOKeT 
6bITb, TAK KaK HHTepBaJibl yCpeMHeHUA JIA CueTUHKa Ha pakeTe HM MOHMTOPAa 
CoBlayaH HenowHocTbIO. 13 conocrapjenua puc. la u 16 caenyer, 4TO H3Me- 
HeHHA B HHTCHCHBHOCTH KOCMMYeCCKHX JIyueH, PerHCTPHpyeMbIX CYeTUHMKOM pa- 
KeTHI, He lpeBbiiiaior 10%, a H3MeCHEHHA, 3aperHCTPpHPpOBaHHbIe MOHMTOPOM, 
He IIpeBbilatoT 2% . Tak KaK NOKa3aHHA HEATPOHHOFO MOHUTOPAa VYBCTBHTEJIbHBI 
K Tl€pBHUHBIM YacTHaM c sHepruamu 10° 9B (KpHTHdecKad 9HEPrHA, ONlpenemAemaA 
MarHHTHBIM nouwem), a cyerunk I] perucrpupyerT mpoToub! c sHepruamu 50 Mos, 
TO MOXKHO CAelaTb BbIBOL, YTO Mp w3MeHeHHM 3HepruH oT 5-10*% yo 10° 9B 
MHTCHCHBHOCTb YaCTHI, BbISbIBaIOULHX BapwMalluu, MeHAeTCA B 5 pas. CpaBHi- 
TeJIbHaA KPaTKOBPCMCHHOCTh H3MCHEHHH MHTCHCHBHOCTH, 3aperHCTPHPpOBaHHbIX | 
7X u 18 X, maer yKa3aHve Ha CBA3b STUX ABJICHHM C COMHEYHOH JeATeIbHO- — 
cTb1O. B sToM Culygae HaGsHIOAaeMble U3MCHCHHA HHTCHCHBHOCTH MOryT OObDACHATE- 
CA KaK M3MC€H€CHHEM WHTCHCHBHOCTH KOCMHMYeCKHX JIyYeH, TeHeEPHPyeMbIX Ha || 
Cosmue (*), Tak H BO3TelCTBHeM Ha KOCMHYeCKHe JIyYUM, UPHxXoAAMMe He OT 
CovIHija, MarHHTHBIX Novel, u3Bepraemprx ComHuemM. BBugy Toro, 4uTO cimeKTp 
yaCTHI Mp HaOJOWaeMbIX BapMallUAX CyWLeCTBeHHO Ooviee 2KeCTKHM, YEM B CJy- 
yae MCHYCKaHHA KOCMHM4eCKHX Jyuel Np BCMbIWKAaX Ha CoslHlle, KaxkeTCH MaJO- 
BepOATHbIM, 4TO HaOsOMaemble BapMallMH CBA3aHbl C reHepallueH uacTHIL Ha | 
Connue. Tlo-Buyqumomy, ecuu na ComHlle BOSHMKAaIOT yCJIOBMA Jin reHepallHy 
yYaCTHI, BBICOKUX SHEPruli, TO MX HHTCHCHBHOCTb BeCbMa BeJIMKa M B OOJbILNMH- 
CTBE CJIy4aeB MPeBOCXOAHT HHTCHCHBHOCTh KOCMMYeCKOrO u3yueHHA. Haduto- | 
jjaemble Ke B Nepvwoy c 4 X no 18 X caa6ble BapHallHH BepHee BCero CBA3AaHbI 
C BapHalHAMH MarHHTHbIX Mowe B COMHeYHOH CHCTeMe M BO3eHCTBHEM 3THX | 
MOJe€H Ha WHTeCHCMBHOCTb KOCMMUeCKHX Jy4eli, MPHXOAAMLNX U3BHe. 


Tloctynuo 
26 X 1960 
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PH3HKA 


E. fi. PPHPOPbEB, K. A. FPOMOB, uen-Koppecnonyent AH CCCP B. C. JOKEJIENOB, 
B. 3BOJIBCKA, A. B. 30JIOTABHH, M. BEMC u BAH FOH-KOH 


PACHA, JBYXUACOBOrO M30TONA Lu’ 


B moreiuesoi ppakiwuu NposyKToB OOyYeHMA TaHTasla NMpOTOHaMH ¢ 3HEep- 
rue 660 Mss ObliH OOHapy2KeHbl KOHBepCHOHHbIe JIMHHH, MHTCHCHBHOCTb KO- 
TOpPbIX Cliajasia Cc MepHofom oKovio 2 yac. B pa6ore (') na MarHHTHO-sHH30BOM 
clekTpoMetpe Obilia OOHapy2KeHa JIMHHA C 9HEprMel SeKTpOHOB 77,5 K9B U 
TepwoyoM cnaganua T = 100 + 20 mun. Coorsercrsyiouluii yuacToK clektpa 

MOBTOPHO M3y4asicA Ha CIeKTpoMeTpe C ABOMHOH coKyCupOBKOH B pa6oTe (°). 
B sToH padore Oblm0 MOATBEpAeHO CYMLECTBOBaHHe JIMHHM C MepHoOyoM Nowy- 
pacnana T = 2,0 + 0,3 uac. u yTouHena ee 3Heprux: E, = 78,7 + 0,1 Kos. i 

Haureti sazaueti Obiio ucceqoBaHne pacnaya 2-uacoBoro JOTeMMA, KOTOPOMy 
IpMHaWexUT HalijeHHad MHHA. JIA uccneqoBaHHH MCMOMb30BaJICA B-cMeK- 
TpoMeTp c ABoMHOK doKycupoBKoll Ha yrom x V2 c paspemlenuem 0,15%. Mar- 
HUTHOe MOJIe HEMOCpeACTBeEHHO H3MeEpAJIOCb Me€TOROM IIpOTOHHOFO pesonaHca. 
JlaTaukK MOMellaicA B WeHTpe MpHOopa, rye Oblo0 cnelHalIbHO CO3qaHO OHO- 
-pomHoe nome. Tak Kak Tonorpadpua 
MarHUTHOTO MOI CieKTpoMertpa 3a- Taoauna 1 
BHCHT OT BeJIMYHHbI MOA, TO HaMH KonBepCHOHHble JIMHMM 2-yacoBoro JOTeLHA 
Oblia MpoBeleHa rpalyHpoBKa 10 
JIMHUAM, 9H€prHA KOTOPbIX USBECTHA Ho, ee eae Pekepea mene 
C OombuIoH TouHOcTHIO. Mcnomb30- — rayce-em bukanua XOfa, K9B 

_ BaJIMCb uz0Tonb! Th (B + C+C’+ C’), 


| Yb18®, Cs!8” yw ap. Cpemu u30Ton0s 974,14 | 77,54 Ly 87,52] 97 5), 

' SOTEWHA, HaXOJAI{HXCA B HalMX 981,4 | 78,64 Liz [87,587 +6,04* 
wucTouHHKaXx, Obit Lut’? c xopouio 1036,5 | 87,03 N, 87,52 

- H3BeCTHBIM Tepexoyom Av = 84,19 k9B. 

L-KOHBepCHOHHbIe JIMHHM STOTO Mepe- * YureHa BO3MOKHAA CHCTeMaTHYeCKaA Norpell- 


XOJa H3MepAJIMCb HenlocpeycCTBeHHO = "OCT: 
JO HM ocye M3MepeHHH JHHMH 2-4yaco- 
Boro wloTewua. Perncrpanua npou3Boqusiach JByMA cueTanKamu T’etrepa — 
_Mioanepa, BKsOUeHHEIMH B CXemy CoBnageHHi. CoOcTBeHHbIli (OH CoBnayeHnit 
cocTaBias | umn/MuE. 
; Vismepenua mpopeseHbl c ByMaA HCTOUHHKaMH. OOHapyxKeHO 3 KOHBepCHOH- 
HBIX JMHMH. Onn ObliM ULeHTU@UUMpoBaHE! Hamu Kak Ly-, Lyy- Hu N-KoHBep- 
CHOHHbIe JHHUM (cm. puc. 1). MHTeHcMBHOCTb MNepBbIX TByX Ciayaja B Mep- 
BbIe uacbl c MepHogom (2,15 -+0,20) uaca. Oueprun JMHMH MpuBeeHb! a 
mads. le 

Ha puce. | noxa3aupi Ly.1- H Lyi-KOHBepCHOHHble JMHHH. STH JMHHU HaGwIO- 
lamucb Ha dove cnekrpa Oovlee MOMTOxKUBYIWMX M30TONOB JoTenMA. Ha OK3- 
KOM paCCTOAHMM oT 2-4acOBbIX JIMHMH paCMOOVKeHbl JIMHHH, OTHOCALUIMeCH 
pacnany Lu1® u Yb!*, yaxomsuuxca B paBHOBeCHH, CiajlarolMe C NepHOOM 
56 Muu. Stu aMHuM 3saTpyqHMAM HaOofeHve K- u M-nunnit 2-uacoporo nepe- 
xoga. N-MHMA TaKxKe HAXOJUTCA B HeMocpesCTBeHHOM OM3OCTH OT MHHHH Tpy- 

‘THX M3OTOMOB. 
Ilyrem cpapnenusa pasxocteit sHepruii Ly — Lu- u N — Lin- annuii c pexrt- 
‘TEHOBCKUMM JaHHBIMM yCTaHOBJIeHO, YTO NepeXOl NPOMCXOAMT B Ape uTTepOusA. 
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B ta61. 2 mpHBeeHoO cpaBHeHHe PeHTTeHOBCKMX JlaHHbIX C 9KCIIepHMeHTOM. 
OrHouleHve wuHTeHCuBHOcTeH Ly- U Lyy-MMHu OKa3aOCb C TOUHOCTHIO JO 
15% papHmm equnuue. JIuHua Ly B CMeKTpe He NPOABHJIACb, H MOKHO CemaTb 
3aKIOueHHe, 4TO e€€ MHTeHCHBHOCTb He MpeBbliiaer 25% OT HHTCHCHBHOCTH 
muunn Ly. CpaBHuBasn 9TH pe3yJIbTaTbI C OTHOMIeHHEM TeOpeTHYeCKHX KOadu- 
UMeHTOB KOHBepcHH Ha nogoComouKax Lj, Ly u Lin apa urrepOua Aa 9Hepruu 
87,54 K9B, MOXKHO CJlesaTb 3aKIOUeHHe O MYJIbTHMOJIbHOCTH Mepexosa. 
Tombko nepexogbl Tuna E2 u E3 uMetoT 6mM3kOe K 9KCMEPHMeHTAJIbHbIM OT- 
HOWeHHe MHTeHCHBHOCTeH WHMHUH Ly, Ly Mu Ly. HavOonee BeposxTHo, 4TO MyJb- 
THMOJIbHOCTh Nepexofa E2, Tak kak, 
BO-II€PBbIX, IKCIHEPHMeHTAJIbHOe OT- - 
Cpapnenue ONbITHbIX JaHHbIX O Pda3HOCTHAHX HoleHuve Jy4uie corlacyeTca Cc Teo- 
sHeprulH Lyyy;— Ly; w N—Lyy ¢ pertreHos- peTHYeCKHM Ja mepexoya E2 u, 
oe at ea BO-BTOPbIX, HH B OMHOM Ape UTTep- 
TST fn nn MOHSTEION CHX meOp Re Cann cOmetances 


Ta6auma 2 


PTI Ei Kes NS Eres nepexogza Tuna £3. Tlepexogp Tuna 

Anpo , 
RO dh aL Peaane | nee E2c aHeprueh oKosio 80 K3B OObIMHO 
HOBCK. HOBCK. _-HaGmoaroTcaA Mp paspsayKe nepBoro 
pOTalHOHHOrO ypOBHA YeTHO-YeTHEIX 
Tu | 0,96 8,19 ajlep uTTepoua. Tax, L-nMHuM E2-te- 
Yb | 1,03 |1,10+0,07) 8,46 |8,3940,15 pexoga 84,19 k9B B Yb!"° mpu pacma- 
Lu | 4,10 8,79 ne Lut” yator TOUHO TaKOl Ke CHeKTp, 


Kak HW L-nvuHMu 2-yacoBoro JIIOTeELMA. 
OTHOCHTeJIbHO MaCCOBoro "UNCa HOBOFO H30TOMA JOTeIWMA MOMKHO BbICKa3aTb 
MNpeMMoOIOKeHve, OCHOBAHHOe HQ HMEIOMLMXCA B JMTepaType MaHHbIx 06 yxe 
H3BeCTHbIX H30TOIAaX Lu, a TakK- 
*Ke Ha TOM, 4TO pH peakHh muy! Typ tyac 
Ta + p (660 Mss) o6pasyrotca 600 
rlaBHbIM O6pa30M Afpac 6oulb- 
WIMM HEOCTaTKOM HeEHTPOHOB. 
M3pecTHbI HelTpoHosedu- 
MMTHBIC HS3OTOMbI JIOTeIMA C Typ=215 vaca 
HeyeTHBIM A: Lut, Lut”, 


Lul®, Lu'®?, Pacman ux u3y- ggg 2% L 

4¥eH, HM B MX CMeKkTpax He Ha6- “ih 

WuOMaeTCA Tepexoga c sHeprnen 

87,04 K9B. Bomee merKHe 130- 

TOMbI JlOUOKHbI HMeTb Tepwoy ; ie 
= 


nowy pacnana 3HaUHTeJIbHO 
MeHbUIHH, ueM | uac, TaK Kak 
9HeprHud pacnaga qa Hux oueHD 200 

BeHKa. M3BecTHbl TakKe H30- 
Torbl c yeTHBIM A: Lut” 4 Lul”®, 
IIpu ux pacnage Bo36yxjalorT- 
CH YPOBHH JOUepHHX H30TONOB 
HTTEpOHA, SHEPrHA KOTOPbIX 
XOpouio usMepena: Ef (Ybt”) = 
= 78,7 K9B, Ey Die 960 970 980 2ayce-tM 
=84,2 K9B. Ecu paccmMaTpuBae- 
MbIM M30TOM uMeeT ueTHoe A un Puce. |. Lian WH Lyyy -KOHBepCHOHHble JIMHMH Tepexo- 
EX = 87,504 K9B, TO MOXKHO Jac >2Heprueii 87,5 K9B ((poH BEruTeH) 4epes | ac (a) Hu 


yepes 4,3 uaca (6) mocie BbIfeleHHa bpakunu. Ms06pa- 
oKUMaTh, YTO A < 170 u, Be- 2KeHHaA CeBa JIMHHA pacnafalach C NepHOLOM OKOJIO 
POATHO, paBHo 168. 1 uaca 


HegaByo nosBuiucb 7Be pa- 
SoTbI (*), B KOTOPEIX CoOGULeHO, 4TO pH OOmyYeHHH O6orallleHHoro Jo 30% 
Yb1°* nporonamu c sHeprueit 6 Mss nomyyanca u3oTon Lu!*® ¢ nepwogyom no- 
Jypacniagqa 71,,=7,1 Mud. C MOMOULbIO CUMHTHJIIAWMOHHOPO ‘y-cIleKTpoMeTpa 
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Obl OOHAapyKeHbl y-syaH c 9Hepruel 87 +1; 900; 987; 1410; 1800; 2130 xox 
MH PeHTTeHOBCKOe H3yyeHHe uTTepOun. Hale 3HayeHHe 9HepruH mMepexona 
XOpoulo COBlayaeT C 9HeprveH HavOomee MATKHX Y-sy4eli, OOHapyXeHHEIX 
BuspcoHom H I[lysom. 

Queprua MepBoro Bos6yAXeHHOrO YPOBHA YeTHO-YeTHBIX eopMHpOBaHHbl x 
Aep C ONpeweeHHLIM Z 3aBMCHT OT 4YHCMa HeHTpOHOB B Hux. Ha puc. 2 noKasana 


7628 


| all SS | 
00 N— — 104 106 


Puc. 2. [louomxenve mepBblxX BO36yKJeHHBIX YypOBHei 4eTHO-“eTHBIX 
TepOpMHpOBaHHbIX Afep B 3aBHCHMOCTH OT 4HCJIa HelTpoHOB N 


3Ta 3€BHCHMOCTb JIA pAya M30TOMOB. BugHo, YTO SsHepruA BO36yxKaeHHA YD!°* 
corjlacyeTcd c OOU[HM XOJOM KPHBOH IA M3OTOMOB UTTeEPOHA. 
7Lut®’ sByideTCA HEYETHO-HEYCTHBIM JePOPMHPOBaHHbIM ApOM. Y OCHOBHBIX 
COCTOAHHH TaKUX Aep CMH OObI¥HO paBeH CyMMe HIM pasHocTH Q, u ©, 
(MpoeKIlMH MOMeHTa HeyeTHOrO tide 7 
HYKJIOHa Ha OCb CHMMECTPHH Apa). ro) ie 
Hevyerno-yeruple sypa Lut”, Lut®® eae 
wu Lut®’ ymewrt 2, = 9/2-. Heuer- 
 HbIM 97-H HeHTPOH Mo cxeme Huuib- 
COHa HaXOMHTCA *B COCTOAHHU °/5, 
H 3TO MOATBepAKLaeTcA Ha OMBITEe. 
TlostomMy MOXKHO OXKHaTb, ATO 
- OCHOBHOe cocToaHue Lu?®® Tuna 
7- umm 2~ (9,2 + 5/2). 

Ilo Tannaxepy u MourKkoscKo- 
MY, CJIENYeT OKUMLAaTb, ATO OCHOB- 
Hoe cocTosHue O6yyeT Tuma (77) 
_(coctosuua 9/2— [514] u 5/2 + 

+ [642], momHbIe MOMeHTHI CyYMMH- 
-pyloTcs Tak, YTOObI CMMHOBbIe MO- 
M€HTHI HEYCTHEIX IIpOTOHa H Heli- 
TpoOHa cCkKJampiBamuch). MoxxHo Puce. 3. Cxema pacnaga Lut 
WyMaTb, To cocrosuHua Lu'® c 

MepHowamu mosypacnana 7,1 mun. u 2,15 vaca —93TO 1Ba H3OMEPHbIX COCTO- 
AHMA Tuna 7~ u 2-. CoctosHue c mepHogzom 7,1 MHH., KOTOpoe HaOsmoqaiH 
Bunpcon u lyn, BeposTHo, mepBoe u3 HHX, T. €. COCTOAHHE THMa 77: IIpH BbI- 
COKOM 3HaUeHHH CIWHa HCXOZHOTO COCTOAHHA CHJIbHee BOSOyKMaloTcA BbICOKHE 
yposHu, a Buapcon u lly naOmoyaiM MHOrO *KecTKUX Y-JIHHMH. 

- Tak Kak He Ha6wlOJalocb MO3HTPOHHOTO ciekTpa 2-4acoBoro JHOTeWMA, TO 
“9HeprMiO pacnayla MOXKHO TOJIbKO OMeCHHTb, NOIb3yACb MNOJySMMMpHyecKHMH 
BP ian. Sra sHeprua papua 4,6 Map no Kamepony u 3,8 Mos mo Jlesu. 


Bat 


€ 


46 M38 (Kamepon) _ 
—— 38 M36 (edu) 


( 


w 


™ Ta6Oauua 3 


Cpapnenve 9KCiepHMeHTaJIbHBIX OTHOWeHMH Ly : Ly): Ly; © TeOpeTH¥eCKHMH ANA PasMMUHBIX 
MYJbTHNOMbHOCTeH y-Tepexoya 87,04 K9B 


MyaAbTHNOJbHOCTB 18d IBD} E3 M1 M2 M3 
cea gee 8 an 2,65:0,76:4. * 0,14:4,03:1 OQ;023:0;171) 60:50 40 412067 Soe 
T° “Il: HT) onpitu. (0525) te O2 = OF a) eal 


Ha puc. 3 moka3aHa cxema pacniaga Lu'®*, nocrpoeHHad mo MMerlolluMca 
B HaCTOAULee BpeMA JaHHbIM. 


JleHHHrpagcKHl rocyapCTBeHHbIM YyHABepCuTeT Tlocrynuso 
um. A. A. )KqaHosa 6 X 1960 


O6beqHHeHHBIM HHCTHTYT AepHbIX HCCeoBaHuH 
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Moraage Akanemun nayx CCCP 
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PHSHKA 
A. A. TPHHBEPY, C. P. HOBHKOB u C. M. PbIBKHH 


HOBbIM IPPEKT OTPHLULATEJIbBHOM SOTOMPOBOAMMOCTH 
B MArHUTHOM TIOJIE 


(ITpedcmaeaeno axademuxom A. ®. Hogde 1 VIII 1960) 


ABAeHHE OTPHUaTebHOH (POTOMpPOBOAMMOCTH SKCIIepHMeHTaIbHO OOHapy- 
%KEHO Ha PAE NOMYNPOBOAHHKOB ye JOBOJIbHO JaBHO. OHaKO JO HaCTOALLEro 
‘BPeMCHM OHO Elle HE HalllO WOCTaTOUHO yOeMNTeNbHOrO MCTOJIKOBaHHA, XOTS 
M CyULeCTBY!OT BECbMa IMIpaBONOMOOHble TOUKM 3peHuA Ha ero iipuposy. B orsu- 
‘ame OT STOFO, MCCJIELyeMbIM B HaCTOAMeH paOoTe HOBEIN adcdekT OTPHLaTebHOH 


—>- 


Ip  K ycunumenio 


Puce. 1. Cxema Avia HabuloJeHHA OTpHMaTebHOM CboTOMpoBo- 
JMMOCTH B MarHHTHOM movie. J — o6pa3eu, 2 — HCTOUHUK 
cBeTa, 3 — OObeKTHB, 4 — MO,YJIATOp cBeTa 


@oTonpoBoxumMocTH B MarHHTHOM TMOJIe HaXOMHT eCTeCTBeEHHOe HM JOCTAaTOUHO 
yOequTeIbHOe OObACHeHHe.  . 

' Cxema fia HaOmofenua adpdekta us00paxkKena Ha puc. |. OOpasel BKMO"eH 
B OObIUHY!IO Iellb IA U3MepeHuA choTOMpoBoyuMocTH. Jia yqoOcTBa u3MepeHHt 
OH OcBelljaeTCH KOPOTKHMM UMIMyJIbcCaMU CBeTa, OTJCJICHHbIMH JVJIMTeJIbHbIMH 
MpOMe@KyTKaMu TeMHOTHI. Jia UCKIOYeHHA (OTOMArHHTHOH 9. J. Cc. OOpasell 
OcBelllaJICA «BJOJIb» MarHUTHOTO MOJIA. CurHadl, CHHMaeMbIM C COMpPOTHBJICHHA 
Harpy3ku R, aHalu3upyeTcaA Cc MOMOULbIO oclMorpada. THnvdHble ociHuio- 
TpaMMbI H300paxKeub! Ha puc. 2a u 20. 

OcuwaorpaMMa a nosyueHa B OTCYTCTBHe MarHHTHOrO MOJIA H COOTBeETCTBYeT 
DOLIMHOM «MOOKUTEMLHOM» CPOTOMpPOBOAMMOCTH («HMITyJIbCbI BBepx»). [Ipu BKJHO- 
4eHHM MarHHTHOrO Noma (OcluOrpaMMa «O») POTOMPOBOAMMOCTb MeHAeT 3HaK 
\KMMILYJIBCbI BHH3»), T. €. CTAHOBHTCA OTPHWLaTebHOH™. 

KayecTBenHoe oObycHenne aiiexTa cocrouT B cwelyioulem. IIpu mpeltde 
aOcuTeseH TOKa B MOMepeyHOM MarHTHOM MOJie HX TpaeKTOPHN (Ha JWIMHe CBO- 
domHOro mpobera) ucKpHBsAOTCH. C 9THM CBA3AHO, KaK H3BCCTHO, yYMeHbIIeHHe 
MO(BwMKHOCTH (yBeIMYeHHe CONPOTHBJICHMA) B MarHHTHOM Mose. OAHaKO BO3HH- 
<atolkee Tome Xowwa YaCTHYHO «BHINIPAMJIAeT» TpaeKTOPHM YacTHIL H TEM Ca- 
MbIM YMeHbIaeT acbeKT BOSpacCTaHHA COMPOTHBJeHHA B MarHHTHOM Hove **. 


_ * Tipu ocsemenun o6pasija «tomepeK» MarHHTHOFO MouIA HaOsMOMaeTCA HepaBeHCTBO HMITyJIb- 
(0B KOTpHUaTeMbHOM» (OTOMpPOBOAMMOCTH MpH Pa3JIHYHbIX HallpaBJICHHAX MAaFrHHTHOTO NoNA. 
Pr adbekKT OKa3sbiBaeTCA CBAZAHHbIM He TOKO C HaIMYHeM (POTOMAFHHTHOH 9. A. C, Ha OOpasie 
H TaKOM cnoco6e ocBelleHHA, HO H C ABJICHHAMH, MPOHCXOMAUIMMH Ha KOHTAaKTAax. 
** B pesybTaTe sToro B MOJyMpOBOAHHKaX C He3aBHCHMbIM OT 9HeEprHH BpeMeHeM pellak 
aH B MOHOMOMAPHOM Culyyae sipeKT H3MeHeHHA COMPOTHBCHHA B MOMepedHOM MaTHHTHOM 
ome paBen Hysi0. B apyrux cayuanx OH MO KpalHeH Mepe yMeHbillaeTcs. 
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CnenopaTebHO, eCJIM KaKHM-sIH60 O6pa30M YMeHbIlaTb Mone Xova, TO 
TeM CaMbIM MOMKHO yBeJIMYHTb HCKPHBJICEHHE TpaeKTOPHH HOCHTeNeH M, CueqO- 
BaTeJIbHO, COMPOTHBJIeHHe MOJYNpOBOLHHKa. 

YMeubIleHuA TOMA XOWIAa MOHKHO JOCTHUD: 

a) «3akopauHBaad» 9. 0. c. XOvua C MOMOUbIO MaslOro BHEUIHeErO COMpOTHB- 
JI@HHA; 

6) ucnombsyxA oOpasiibl B Bue Tak Ha3bIBaeMbIX JMCKOB Kop6uxo, rye 
(Kak 9TO cylelyeT M3 XapakTepa cuMMeTpHu) None XONMa He BOSHHKAET. 

MoxHo, O4HaKO, MpeOKUNTb UH HHO cmocoO, NPHrO,HbI WIA cydaA mpH- 
M€CHOM MpOBOAMMOCTH, KOra KOHIeHTpalHA HOCHTeeh OHOrO 3Haka (HalIpH- 
Mep, JbIPOK /P,) SHAYHTeIbHO 
IIp€BOCXOJHT KOHILCHTP allHt0 HO- 
cuTejeH Jpyroro 3Haka (3JIeKT- 
POHOB 7l)) H, CJI€QOBaTeIbHO, 
NOCTOAHHAaA XOJWIa B paBHOBe- 
CMH olpememsetca BeHUH- 
| HOW Pp. 

Puce. 2. Ocwusnorpammbl (oTompoBogxuMocTH. a — Ec.m ocBellatb Tako Ou Ye 


UMIYJIbCbI (POTOMPOBOLHMOCTH Mp oTcyTcTBHH MarHuT- TMPOBOJHHK CBETOM H3 co6cTBeH- 
Horo mola, O — uMMysbCbl doTonposnoyumocTH B HOK MTMOJIOCbI! NOFrJIOWLeHHA, TO 


MarHHTHOM rose BO3HHKAaIOT Mapbl 3/IeKTPOH — 

bIpKa. CBA3aHHOe C STHM yBe- 

JIMYCHHE KOHICHTpaluH 3JIeKTpOHOB yMeHblhaer nome Xoma, YTO MpHBOAHT, 

KaK MOQ¥YepKHBasIOCb BbIIe, K BO3PpaCTaHHIO COMPOTHBIeHHA, T. e. MpoABIA- 
eTCA B BHJE OTPHWAaTeIbHOH COTOMpOBOAMMOCTH. 

Takum 06pa30M, C OHO CTOPOHDI, IPH OCBeLLeHHH MpOBOAMMOCTb BOSpacTaeT 
3a CUe€T NOABJICHHA HepaBHOBeCHbIX HOCHTeNeH, c A pyro CTOPOHbI, OHA MayaerT 
3a CYeCT yMeHbIICHHA MOA XOJa H, CCLOBaTeMbHO, MOJBHXKHOCTH paBHOBec- 
HbIX HOcHTeNeH. Ecam BropoH sipdekT mpeBa- 
JMpyeT, TO Oy/eT HMCTb MECTO OTPHILaTeIbHaA 
(pOTOMpOBOMMOCT. 

IIpH 9KCMepHMeHTaJIbHOH MpOBepKe H3J10- 
YKCHHBIX BbILe COOOpaxkeHHH BayxKHO HMCTb B 
BUY cwleqyroulee oOOcTosTenbcTBo. [louru Bo 
BCeX MOJYMpOBOAHHKaX, H Jax%Ke B TAaKHX, Kak 
repMaHHH HM KPeCMHHH, HeECMOTPA Ha TULaTeJIb- 
HY!O OUMCTKY, COXpaHAIOTCA ypOBHH IIpHJH- 
maHua. HerpyHo nmoka3aTb, 4TO ecIM MpH- 
JIHMalOT HeEOCHOBHbI€ HOCHTeIM, TO OTPHIla- 
TeJIbHDIN (oTosppekT ocmaOsAeTcA, H eCJIH 
NIpHJIMMaHHe BeJIMKO, TO OH «MepexOHT» B 
NOJOKUTeIbHBIM. [I]puunHy sToro smerko M0- 
HATb, CCIM 3aMeTUTb, YTO Tome XoMa B MO- 
JIYMPpOBOJHHKe C MOHOMOMAPHOH MpoBoyH- 


Puc. 3. 3apnucumoctTb Asp, / Sp, OT 


ypoBHaA Bos6yxnenHa Ap/ny gaa 
m=Ge npu T=77°K, H= 


MocTbIO pH £, = const He 3aBMCHT OT KOH- 10000 sper. w pasnmuHEIx sHaue- 
IGHTpallHuH HOCHTeIeH TOKa. HHAX KoappHunenta B: J —B = 1; 
MoxHo oKa3aTb, 4TO ecH B OOpasell 2—B=1,5; 3— 8 = 2,3; 


n-THIla BBOLHTCA (paBHOMepHo No Bcemy OOb- del ape 


eMy) 206aBouHad KOHWeHTpauna DbIpoK Ap u 

3leKTpoHoB An (43-3a ypoBHeit npHmunanua An = BAp c B + 1), To ornocu- 
TeJIbHOe H3MeHeHHe MpOBOXHMOCTH MaTepHaJ2 IpH HHBEKUMH onpeyemserca 
cbopmy.1oki 


LnPp (leis ) Ap 7 
Acy (s ns LnPn Ap I bn MnPn 'g 6, +6 tel0,, No tg? 6, 


“ n 


Cy, ) tte 6 nun, 


er ~ree, 
p 
al a (ete) 


rye 


(oe) 
(= 4 q \ ce ( & yd ( € ) 
n ¢ ? 
3Va Mb, » 1+( qt ny kT kT 
M,C 
On, Op) — XOJJIOBCKHe yIibl 3ICKTPOHOB HW bIPOK COOTBETCTBEHHO (9; =< .0); 


Mn; bp — MOJBMKHOCTH; m” — sdppeKTHBHad Macca; T — BpeMaA KUSH; g — 
3apaA QJIeKTpoHa; & — SHeprua. 

[ia WuJOCTpalwH Ha pc. 3 NpHBeeHO OTHOCHTebHOe H3MeHeHHe oTo- 
MIPOBOMMMOCTH n-repMaHa, paccuuTaHHoe mo dopmysie (1). Temneparypa npy- 
Hata paBHow 100° K, Tak uro NO_BYXKHOCTH 9/IeKTPOHOB HM JLIPOK npH6mM3u- 
TeJIbHO paBHbI 24 000 B-cex/cm. Hamp s2KeHHOcTE MarHMTHOTO MOJIA paBHa 
104 sper. Kpuspaa c B = 1 (orcyrcerBHe ypoBHelt IIpHiunaHua) MoKasblBaeT, 
yto AOy OCTaeTCA OTPHUAaTebHOH BIVIOTb JO ypoBHA HHbeKWHH Ap/no, paB- 
Horo 0,46. Kpuspie c 8 = 1,5 n B = 2,3 unmocrpupyloT BMAHMe ypoBHei mpH- 
JIMMaHHA Ha UccyeLyemblH 9spdexr. 

MoxkHo loKa3aTb, TO OTpHIlaTebHbI dborosdupeKT He GyfeT HaGmo_aTECA, 
€CJIH HMeIOT MeCTO HepaBeHCTBA: 

a) Win n-MaTepMasa 


Bp?) 1—tg?0,—2/te6,/te 6, 


pecs, 0 taete 0 ay 2) 
©) WIA p-MaTepHasia 
Ppp 4 niet 
ES Pa (t= te, == Qi te 180, © 


STH YCNOBUA OKAa3bIBalOTCA OUCHb KECTKHMM [axe JIA TaKOrO MOJyNpoBoL- 
HUKa, Kak nN-Ge, M60 OUHCTHTD eFo OT YPOBHEH IIpHIMNAaHHA B WOcTaTOUHOH cTe- 
MleHH B HAaCcTosilee BpeMA He yNaeTca. braromomyunee OOCTOUT JesI0 C AbIPOYHbIM 
repMaHHeM, y KOTOPOrO MpHJIMMaHve HEOCHOBHBIX HOCHTeJIeH BbIPaxKeHO sHauH- 
TeJIbHO Cabee, 4eM y n-repMaHHa. 

Pe3ybTaTbl, H300paxKeHHble Ha OCUMOrpamMe, Obl NoyyeHbI Ha OOpas- 
wax p-repMaHus c p = 12 om-cm mp T = 77° K, H = 20000 apcr.; ypoBens 
Bos6yxKeHHa An/po cocraBaan ~ 0,005. 


@Mv3HKO-TeXHHUeCCKHH MHCTHTYT Tlocrynusio 
AxkajlemuH HaykK CCCP 28 VII 1960 
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‘loraanp AKkagwemunu nayr CCCP 
1961. Tom 136, Ne 2 


TEXHHYECKAA PH3HKA 


M. 10. BAJIbINHH wu A. TI. JYBPOBCKHH 


HEKOTOPbIE BOIMPOCbI FTHAPOCTATHYECKOLO TIPECCOBAHH A 
NOPOWKOB 


(IIpedcmaeaexno axademuxom A. A. Bousapom 3 VIII 1960) 


Dugpoctratwyeckoe (M30cTaTHYeCKOe) MpeccOBaHHe MOPOLIKOB Moy BCeECTOPOH- 
HMM JlaBsieHneM (') 20 HacTOAMero BpeMeHH ObIJIO 9KCMEPHMeHTAIbHO H3y4eHO 
TOJIbKO IIpH HeOobIWAMX aBeHHAx (90 10—12 xI/mm?). HesnauntTenbHoctTb 
IIPHMCHABIMXCA aBJIeHHH He MO3BOMAJIa JOCTATOUHO OOOCHOBaHHO cibopMy,JIN- 
POBaTb OCHOBHbI€C 3aKOHOMePHOCTH YIJIOTHEHHA MOpOWIKOB MIpw ru~poctaTuye- 
CKOM IipeccoBaHHH. 

B wactosiieli pa6ore ucceqoBalocb rHApOcTaTHyecKoe MpeccOBaHHe B INH- 
pOKOM MHTepBase aBmenuii (10—60 kI°/mMm?) NopouiKOB 93/1eKTpOJIMTHYeCKOK 
MeqM (HacbimHol Bec 1,82 r/cm’, Bec ytpacku 2,86 r/cm*); BuxpeBoro %*Kelesa 
(HacbInHOl Bec 1,72 r/cm’, Bec yTpxcKH 2,56 r/cm®); SIeEKTPOJMTHYeECKOrO HUKEJA 
(HacbIMHOl Bec 2,57, Bec yTpacku 3,70 r/cm%) uv BoccTaHOBJeHHOrO MowMOZeHa 
(Bec ytpsackn 3,22 r/cem?). Tlopowiku Me—v, HHKeIA, MOMMOZeHa TIpHMeHAJIMCh 
TOHKHe C pa3Mepom yacTul < 10 p, »*ene3a — rpyOple c vacTunamu < 90 yp. 
O6pa3lbl MpeccoBaIH B 9IaCTHUHbIX OOONOUKAX B MpyTKH (HCXOAHDIM AMaMeTp 
11 mM, quimHa 65 MM, Mocuie MpeccoBaHHA JIMHeEMHbIe pasMepbI OOPasilOB paBHO- 
MePHO COKpalilaJIHCb BO BCeX HallpaBJIeHHAX Ha 25—30%). OOpasubl AIA ompe- 
J€eCHHA MpOYHOCTH Ha CKATHE Paspesa/M Ha ILMIMHAPbI C OTHOLIEHHEM BBICOTHI 1 


K JMametpy D oxono 0,7. B npenBapuTrenbHo CepuuM SKCIepHMeHTOB Ha OOpas- — 


WaX, BbIPC3aHHbIX B PasJIMUHbIX HallpaBJICHHAX H3 FHAPOCTaTHYeCKUX MpeCcCOBOK 
OOJIbLINX Pa3MepOB, GObla yCTaHOBJeHa MICHTHYHOCTh 3HaYeHHH UX MpOdHOCTH 
Ha CkKaTHe BO BCeX HallpaBseHuAX. I]pu ucnbITaHHAX aBMeHve TIpHJarasocb 
MepnmeHAMKYyJApHO TOpIly. 

Js CpaBHeHHA W3 TeX %K€ NOPOMWKOB MpH TeX Ke YebHbIX WaBJIeEHHAX 
MpOW3BOMOCb OObIYHOe TipeccoBaHHe OOpa3il0B B CTaJIbHbIX Mpecccopmax. 
Jia OMpeqeeHHA 3aBHCHMOCTH MJIOTHOCTH OT aBJICHHA MpHMeHsAM OOpasllpt 


C TEM 2K€ OTHOLICHHEM BBICOTHI K WHametTpy (4/D ~0,7). Onpezenenue yAesIbHOrO - 


Be€Ca MPOH3BONMIOCh THAPOCTaTHYeCKHM B3BeLIMBaHHeM o6pa3llos, MlOJLY YEHHBIX 
oOOuMH MeTOaMu IIpeccCOBaHHA. 


Cp aBHHTeJIbHbIe MCIbITAHHA WPOUHOCTH Ha CwKATHE OObBIUHDIX ipe€ccOBOkK 


NpOW3BOTMIH Kak B HallpaBJIEHHM MpeccOBaHHA (Ha WW JIMHApWayecKkux oOpas3ilax, | 


quametp 15 mM, orHomenne A/D ~ 0,7), Tak M Mepneu,ukyIApHO K HallpaBue- 


HHIO TpeCCOBaHHA (MPAMOYrOJIbHBI OOpasell, CTOpoHa a, MepmenqMKy/ApHaA 
aBsenuio 6 MM). 


Puc. | nokasbiBaet 3aBHCHMOCTb M@KLY aBseHHeM MIpeccoBaHuA Pp MU OTHO- 


CUTeEJIbHOM IOTHOCTLIO } IIpeCCOBOK TIpH THAPOCTaTHYeCCKOM UH OObIdHOM IIpec- @ 


coBaHun. V3 puc. ] cmeqyeT, UTO THypoctaTHyeckoe IIpeCCOBaHHe BO BCexX 


culy4¥aax Opivlo Gonee schcpeKTHBHBIM, ¥emM OObITHOe. Oco6eHHO atbtbeKTUBHBIM ObIJI0— 
CHM2KEHHE JaBJIeHHS IPM rHApocTraTHyecKOM TIpecCOBaHHH TOHKHX HW TBep{bIX | 
MOpOWKOB MOJIMOZeHa HM HUKeIA (OMMHAKOBaA cTeleHb MOTHOCTH O-— 
cTHralacb pH jlaBleHuax Ha 30—50% MeHbIIHX, 4YeM pH OObIdHOM 


mpeccoBanun). J\ist TOHKHX MeLHBIX MOPOMKOB WIA JOCTHXKeCHHA OMHAKOBOH 


CT€Ne€HH TJIOTHOCTH jaBsIEHHe TipH THApOCcTaTHyecKOM MpeccOBaHuu 6blvI0 Ha 


0 eo 
20— 30% Menbiie. Haumenbummit addbexT rugpoctatuyeckoe mpeccoBanue jlaJ10 
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es 


IIpH yMJIOTHeHHH TpyObix NOpOwIKOB BuXpeBoro »*KeNe3a (CHHKeHHE JaBMeHHA 
Ha 10—20%). 

Ha pue. 2 npusepenti quarpammer lg ® — lg p ama rugpocraTuyeckoro u 
OObluHOro MpeccoBaHua nopowKos. JlMarpaMMbl WaloT NpAMOMMHeMHY!O 3aBu- 
-CHMOCTb M@KJy 3THMM JOrapHdMamu wv, ceqoBaTesbHO (*), CTeMeHHYyIO 3aBH- 
-CHMOCTb M@K]ly OTHOCHTEJIbHOM 
IIJIOTHOCTbIO TipeccoBok Ou aB- 
JIGHHeM TIpeccoBaHHsA Pp: 


> aah (1) 
Pmax 

THE Pmax — MAaKCHMaJIbHOe ]aB- 

JleHve mpeccoBanusa pn O— |, 

m = const. 

TakuM o6pa30m, conporus- 
seHHe JepopMallvH lpeccoBoK, 
PHUpOcTaTHyecKHX HW OOBIMHEIX, 
“XapakTepu3yetcaA JByMA KOH- 
CTaHTaMH — 3HaYCHHAMH Pmax 


HM m (3HaveHHA Mm MpHBeeHbI B 0 Ti 0 a5 Trae 


noymucax K puc. 2); nua Cu, Fe p— 

u Ni onw mpu rugpocratuyec- 

KOM TIpeccoBaHHu OoyIblle eM Puce. 1. 3aBHCHMOCTD 0 of p pH ruyqpocraTHyecKkom (a) 
H OObINHOM (6) mpeccoBaHuu. 1 —Cu; 2 — Fe; 3 Ni; 

‘TIpH OObIYHOM V TOKO Ia Mo Lie ihe 

HaOmiofaeTca OOpaTHad 3aBUCH- 

MOCTD. 

B Ta6a. | npuBezeHbl 3HayeHHA Pmax HU MIA CPaBHeCHHA TBEPAOCTb COOTBeT- 
CTBY!IOULHX MeTa0B. M3 qaHHbix Ta6. | cmemqyeT, YTO 3HAYEHHA Pmax WA G6o- 
wee MATKUX MeTasi0B Fe nu Cu mpu rugzpoctatHyeckoM Mv OObIGHOM TIpeccoBaHHH 
IIpaKTHYeCKH HE pa3sJIMUaNNCb, a WIA Oosee TBEPbIX MeTAaJJIOB 3HAYCHHA Pmax 
Mp rufpocTaTuyeckOM TipeccOBaHHH MeHbllie, ¥eM pH oOOnmdHOM, AIA Ni Ha 

94% wu aaa Mo na 32%. 


Ta6Oanua | 

- B tad. 2 MpuBexeHbl s3HadeHHA 
TpepyocTb m0 Bpunenio T/um2 MPOWHOCTH Ha CHKATHE Gey MIA THONWY- 

H KE /mM? Pmax KI /mm 7 
e B> HbIX IIpescTaBHuTeseH MATKUX MeTAaJVJIOB 
Gs} A 
= Brine hea sosl: Bee (Cu) u TBepmrx: (Mo). M3 Ta6n. 2 cue 
ee Peeeenetslerar. mpec-| OO88H- | yeT, UTO TIP. OOBRIHOM TipecCOBaHuy 

ws | COCTOAHHH COCTOAHHH COBAaHHH mpecco- 

= | pauuu © IIPOUHOCTb Ha C2KATHE OTIHYAaAaCb APKO 
ie BbIPAXKEHHOM AHH3OTPONHOCThIO. OTHO- 
: IIe€HHe MpOUHOCTH Ha C*KAaTHE B Hallpas- 
% 4 on ae ee We JIGHHM TpeccoBaHuA K MpOuHOCTH Ha 
Ni 90 m0 250 174 29h CoKAaTHE B MOMepeuHOM HallpaBJieHHH, Xa- 
Mo} 150 no 270 244 360 pakTepH3yroulee 3TY A@HH3OTPOMHOCTh, 


OcoOe€HHO BeMHKO Tp HA3KHX ‘WaBue- 
‘HHAX MpeccoBaHua. Jina TBepgoro Mo ono Gowbule, uem WH Cu. Kak yxe Opl- 
‘JO YKa3aHO BbIle, MpOUHOCTh ruspOcTaTHYeCKUX MpeccOBOK B JIOGOM HalpaB- 
eHMM B rpy6oM NpvOmmKeHHM paBHa HaMBBICWIeH MpOUHOCTH OObIUHBIX Mpec- 
COBOK (B HallpaBsIeHHuu NpeccoBaHus) Aisi Cu uM CyHLeCTBeHHO OoVIbuIe STON BeJIH- 
yquupt Wis Mo (Ha 20—130%). 

M3BecTHO, 4TO pH OObIUHOM IIpeccOBaHHH JaBJIeHHe P CHH2KaeTCH Ha BeJIN- 
uuHy Ap, paBHylo MoTepaAM jaBNeHHA Ha TpeHHe O CTeHKM TIpecc*OpMb!, MpH- 
yem (?) 

Ap 4h 

| = =HeD > (2) 
Tae € — KoocbuinenT GoKoBoro paBenna (E = 0,3—0,4); A/D B Hautem cuy- 
uae ~ 0,7; » — KosdcbuluenT TpeHux, 3HayeHHA KOTOPOTO OObIMHO yKJajbI- 
ie B mpegenst ot 0,15 no 0,35. Takum o6pa3om, B Hatem cryuae Ap/p ~ 
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~ 0,1 + 0,4, 7. e. sdcbexTHBHOe DaBeHHe TIpH OObI4HOM MpeccoBaHHH ObIO 
Ha 10—40% HM2Ke HOMMHaJIbHOrO AaBIeHHA. C STOH TOUKH 3peCHHA MOXKHO OObsAC- 
HHTb pa3JIM4YHe B BEMHYHHE Pmax MPH OOBIYHOM HM FHApocTaTH4YeCKOM IIpeccoBa- — 
HHH, KOTOpoe ObIIO MeHbIe OObIyHOrO Ha 1—32% (Ha 1% gua Fe, na 32% 
quia Mo). 3HaveHvs Pmax, KAK BALHO W3 TaOJ. 1, B OCHOBHOM pH OOOMX Buyax 
MpeccOBaHHA OMIpeeIAIOTCA TBEPJOCTbIO MeTaJIa YaCTHIL (BHYTPHYaCTHIHOK 


. 


2507 
| 


225 


200 


175 


\gp— 


150 


125 


Puc. 2. 3apucumoctb Ig p ot lg 0 mpH ruyzpoctatHyecKom (a) H- 
o6nruHom (6) mpeccopanun. J — Cu; 2 — Fe; 3 — Ni; 4 — Mo. la — 
jp Yaw Ber —= bee ca — lye HG — al fle WIG —— Ailey 
36— 4,82; 46 —5,38 | 
IIPOUHOCTHIO) WM JIG@KAT WOUTH JIA BCeX CJIYdaeB MOXY TBEPJOCTbIO MeTaJla ; 


B OTOX2KCHHOM COCTOAHHH UW B COCTOAHHH MaKCHMaJibHOrO Hakwiena (61WKEe | 
K TBepJOCTH MAKCHMA@JIbHO HakJielaHHoro MeTasua). ToubKo JIA HaH6oulee 


Ta6amuma 2 


Soy, OObIUH. MpeccoBoK, 
Moree Tlapnenne KI / Kos@omunuent Sox, THAPO- 
sth IIpECCOBAH Hs.) || sane asta a a | OCD OUaL cTaT. mpecco- 
peat KT /mM?2 || HanpaBa, | Hanpasur. SH Sale BOK, KI’/MM? 
mpeccopaHua | mpeccoBaHua 
Cu 10 4,68 0,74 6,3 4,26 
20 9,98 yaiite: 3,0 8,24 
40 19,4 10,1 aS) aes 
60 Pape 13,8 1,6 Drie) 
Mo 10 0,28 — _ 0,33 
20 0,84 -— — dO 
40 4,35 — — Th 
60. WAP) 0) WA 2 ASR 


TBeploro MeTaJJia MOJHOeHa Tp OOBIMHOM MpeCCOBaHHH Pmax CYIULECTBEHHO 
OoIbUIe TBEPJOCTH B COCTOAHHM MA@KCHMaJIbHOrO Hakulella, YTO CemyeT OObs«AC- 
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HHTb NOTepAMM Ha TpeHve. PasnwMune MexK,y 3HaYeHHAMH p JIA OMHaKOBO 
CTeMe€HH YIVJIOTHCHHA Tak%Ke HAXOJMTCA B COOTBETCTBHH CO 3HaYeCHHAMH Pmax 
M m jit ruypocraTwyeckoro uM OObINHOrO MpeccoBaHuA. 

PasmmuHe M@EXK]y MOBeJeHHEM TBEpAbIX H MATKHX MeTAaJIOB MOKHO OObsAC- 
HUTb JBYMA IyTAMH. 

1. MoxHo mpeqionoxuTb, YTO KosppuunenT TpeHuA u MoTepu Ha TpeHHe 
O CTEHKH IIpeccopMbI y TBepALIX MeTAJIJIOB 3HAYHTEIbHO Goble, YEM yY MATKHX. 
Tlostomy pasmmuve B 3HaYeHHAX Pmax A P MPM ruApoctaTuyecKoM H OObIMHOM 
MIpeccOBaHHH OOVIbIMe VIA TBeEpAbIX, EM JIA MATKUX, MeTas0B. Ja mpoBep- 
KH 3TOFO NpeMMOIOKeHHA OBIVIH ONPeLeeHbI 3HadeHHA aBJIeEHHA BbITaIKHBaHuA 
HCCJIEOBAHHbIX B 9TOM padoTe nNopouikoB npu A/D = 0,7 (qaBueHHe BbITaIKH- 
BaHHA MOYTH PaBHO MOTepAM JjaBJIeHHA Ha TpeHwe O CTeHKH MpeccdopMbl). 
JaBeHHe BbITAIKHBaHHA COCTABHJIO JIA BCeX MeTaJIJIOB OKONO 40% oT JaBue- 
HHA NpeccoBaHHA (Aa HanOomee TBepfzoro MOmHOAeHa 38%, AMA Han6omee 
MaArKOH MegH 41%). Takum o6pa30m, 3TO npesnonowKenuve oTMagaer. 

2. Bomee BeposTHO, 4TO 3TO PasIMYNe OObACHACTCA ABMCHHAMH CXBaTHIBa- 
‘HHA pH MpeccoBanuu yacTH Ooee MATKOrO MeTaviia (°). CXBaTbIBaHHe 3HauH- 
T@JIbHO YBeJIMYHBaeT MEKUACTHUHY!IO NPOYHOCTb H BHYTPeHHee TpeHHe Tpec- 
COBOK H TeM CaMbIM HX CONpOTHBeHHe JedopMalluu pu ynwoTHeHUK. B ocoGex- 
HOCTH BbIABJIACTCA BpeWHOe BIHAHME CXBaTbIBAHHA IPH THAPOCTAaTHYeCKOM Tipec- 
COBaHHM MATKHX MeTaJIJIOB (pH OOINHOM IIpeccOBaHHH CXBaTbIBaHve 3HauH- 
TeJIbHO IOBbIMMAaeT CONpOTHBeHHe JedopMalluu B OJHOM HallpaBseHHH, pH 
rHpocTaTHyecKkKOM — BO BCeX HalpaBseHuax). TlostomMy 3HaYeHHA Pmax MaJO 
pa3sMualoTcA Mp TuApocTaTHyecKOM HM OOLIYHOM IIpeccOBaHHH MATKHX MeTaJ- 
‘NOB (Tak KaK OTCYTCTBHe MOTepb Ha BHeIIHee TpeHHe KOMIMeHCHpyerca Ooviee 
BbICOKHM BHYTPCHHHM TPeHHeM THJpocTaTHyecKHX IpeccOBOK) HW OYeHb CHJIbHO 
PasMUaIOTCA Mp YINJOTHeEHHH TBepbIX MeTAJVJIOB. 

Takum o06pa30M, JIA NOJyYeHHA BbICOKHX 3HaYeHHH MJIOTHOCTH WH MpOuHOcTH 
rHpocTaTHyeckoe TpeccoBaHHe B OCOGeHHOCTH 3:PeKTHBHO JIA POPMMpOBaHHA 
TBeEpAbIX Me€TAJIJIOB. 


WuctutyT metaisypruu um. A. A. Batikosa Tlocrynuso 
AkajlemMuH Hayk CCCP 12 VII 1960 


UHTHPOBAHHAA JIMTEPATYPA 
15. A. Bopox, C6opx. TMopomkopaa metaiiyprua, Apocnapan, 1956, crp. 187, 


2M. 10. Baabmudu, IlopomKopoe merannosegenve, M., 1948. % A. T] Cemeuos, 
CxpaTbipanue meTasios, M., 1958. 
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TEXHHYECKAA PH3HKA 


H. Jj. MOPrYJIHC un tO. MN. KOPUEBON 


HEKOTOPbIE CBOMCTBA WE3HEBOM NJIA3MbI 
TEPMOIJIEKTPOHHOrO TIPEOBPASOBATEJIA QIHEPIUH 


(IIpedcmaeaeno akademuxom A. ®. Hogde 18 VII 1960) 


YcrpolicTBa JIA HeMocpelcTBeHHOrTO TpeoOpasoBaHuvA TeMOBOH 2HEprHH 
B 3JIEKTPHYECKYIO C MOMOM[bIO TEPMOIICKTPOHHOH SMHCCHH (CM. OO30pEI (°)) 
MOUTH BCerfa HaNOJHAIOTCA NapaMu We3HA IPH COOTBETCTBYIONEM JaBJIeHHu p 
C Ie€JIbIO HeliTpasIM30BaTb 9JICKTPOHHbIM MpOCTPaHCTBeHHbIM 3apsAy, BOSHMKAaIO- 
IlMMM Ha KaToye TepMoMoHaMu Cs HM CO3faTb COOTBETCTBYIOIMLY!IO KOHTAKTHY!0 


Puc. 1 


pasHOCTb MoTeHuMaoB V, MexKLy 3ieKTpofamu mpeobpasoBatens. Ilappi Cs, 
BbISbIBaIOULHE OObIMHO MOABJICHHE MEK AYIIEKTPOLHOH Tla3Mbl, MOryYT OKa3aTb 
CyUlecTBeHHOe BJIMAHHeE Ha (u3HueCKHe XapakTepHCTHKH MpeocdOpasoBaTea, 
HallpHMep aHaJIOrM4uHoe paccMOTpeHHOMy TeopeTuyecKkH B (?). B HeKOTOpBIX 
paOorax pOJIM M1a3MbI B TaKOM «IIJla3Me€HHOM TePMO3JIEMeHTe» IIpHaeTCA OCHOB- 
Hoe sHauenue (*). Hacrositjaa pa6ora Obiuia NocTaBeHa C IeIbIO NOJYYeHUA JaH- 
HbIX O CBOHCTBaX TaKOrO poOjla [a3MbI. 

B paOore Obl UCMOb30BaH ONMCaHHbI KOpoTKO B (*) Npec6pasoBaTesbHbIi 
npH6op—aamna c ThC,-katoqom u.Ta-aHoyzom B Mapax Cs, MpH HX B3aH4MHOM 
pacctosnun d~3 MM; K aHOmy GObla mpucoequHena W — Pt-Tepmonapa. 
B Mex ]y2JIeKTpOLHOe MpOCTpaHCTBO CKBO3b aHOJ Obl BBEEH MaJIeHBKMM WH- 
JIMHIPUYeCKMH 30H], B KBapLeBOH OGOMOUKe, C MOMOMLbIO KOTOPOrO B peaJIbHBIX 
YCJOBHAX TpeoOpasoBaHHA MOXKHO ObIJIO OMpPeAeNUTh MapaMeTpbl BOSHHKABLUIeH 
3eCb Ie3HeBOH TMva3MbI; BeIMUMHA p ONpesemAacb To TemMepatype ¢ HacbI- 
IeHHA TMapos Cs. 

THnuuHble TpHMepbl CeMelCTB 3OHJOBbIX XapaKTePHCTUK WesHeBOM Na3sMbI 
npHBeweHbt Ha puc. 1. Ha pune. 1 A: t = 240°C, A<d (cM. Hume), Temmeparty- 
pa Katona Ty = 2050° K, temneparypa aHoga T, = 930° K, rok KoporKoro 
SaMbIkaHHs Jo = 10 a/cm®, onruMasbHbie (pH BHelHemM compoTHBAeHun R 
PaBHOM BHYTpeHHeMy) BbIXOZHbIe MmoulHocTb Wx = 7 Br/cm”? H HallpsaxeHHe 


Va=1,1 8; 3aremWy=1 Br/em? u Va= 1,7 8. Ha puc. 1 B: ¢ = 115°C, ASSd 
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FF ZO ala Ie 900K; Jo=4 alew?y W,.= 5 pricm’) Ve = 1,4. B, 
Vx = 2 sr/em’, Ve = 2,1 B. Kpuspie / ornocatca K pexKHMy KOporKoro 3a- 
[DIKAHMA, KPHBble 2 — K peXKHMY ONTHMAJIbHOM BHIXOMHOM MOUIHOCTH KM KpH- 
bie 3 —K pexKUMy MOBbIMEHHOFO, IPOTHB OMTHMAJIbHOrO, COMPOTMBMCHHA Ha- 
py3ku R, npu Koropom Wy << Wy u Ve >Vr. 

M3 nowyyeHHbix SOHJOBbIX XApaKTePHCTHK ObIIM ONpeseseHb! NpHBeLeHHbIE 
; TaON. | 3HaYeHUA SeKTPOHHOM Temnepatypbl T,, KOHWeHTPauuu seKTpO- 


Ta6Oauma 1 


Danes Np, cm-3 Wp ae 
as Pp, MM ee We ; : 
a/em? | Bt/cm2 ' | 5 ; | : : | P 
T x= 2050° K 
Ayes 0-2 4 55) 5200 | 3500 | 8-4010 1-401 |—2,0] —0,9 
AGS}. 240 14 9 2500 | 3400 | 3-102 | 2-404 | -+0,2} —0,4 
240 | 3-10-14 10 7 14400 | 1600 | 7-401 3-1012, | +0,4] +0,5 
FancK Np, CM~® Vy B 
W e> er 
Temi ia eo Kal sinya/eM? |) 2? 
y Ade rw otile ee | ae 
¢ = 240° C 
2050 930 10 P| 4400 | 1600 | 7-10%2 3-10 |+0,4] +0,5 
4930 880 8 4 4600 }| 1700 | 4-402 | 2-404 |+0,5] +0,5 
1690 850 4 2 1650 | 2500 | 6-1012 1-140 |-+0,8} +0,4 


OB Ne H MOTEHWMaa MWa3Mbl OTHOCHTeJIbHO aHoga Vz. B TaOmMye npuBereHbI 
aHHble Waa T, = 2050° K u pasupix 3Hauennit 7, a Takmwe yaa t = 240°C 
[| pasHbIX 3HaveHHH 7, WA MepBoro HM Broporo pexKHMOB. 

Vis paccmMorpeHia MouyueHHbIX JaHHbIX MOMKHO CileNaTb cueLyIouMe npez- 
JAPHTEJIbHbIC BbIBOIBI: 

1. He oOnapyxxuBaeTcA ABHO BbIPa2%KeHHOM CBASH 9eKTPOHHOM Temmepa- 
ypbl 7, HH c TeMMlepaTypow KaTofa 7, HM aHoa T,, HH, B CO“UeTAHHH C Ne, C 
JapamMeTpamMu mpeoOpa3soBaTesa. Dra CBASb MOJKHA Oblia Obl CYIeCTBOBaTb 
OrlacHO MpelcTaBseHH AM O MpeBasHpyiollel 3ecb pov ABIeHHH B imagMe (°'). 

2. Benuunua 7, B l-M pexkHMe — KOPOTKOTO 3aMbIKaHHA — B OOJIbINIMHCTBE 
JiyuaeB MeHbille, eM BO 2-M — ONTHMaJIbHOM MomHocTH. Mexyy Tem ciemoBaso 
BI OOKHMLATb OOpaTHOTO BCJeMCTBHe HayiMuvA B 1I-M CJly4ae B MWWa3sMe JOMOWIHH- 
embHoro moma AE <Vyld= 3 Biem. 

3. KOHIeHTpallHaA 9IEKTPOHOB fe MOXKET JOCTHTHYTb BeCbMa 3aMeTHOTO 
HayeHHA; OMHAKO OHA COOTBETCTByeT He OYCHb BbICOKOH CTelNeHH HOHH3alMH 
apoB Cs, 4TO yKa3bIBaeT Ha BOSMOXKHOCTH JlaJibHeIero MOBbIWeHHA BeJIH- 
MubI Jo, asHauHT u W,, 3a CueT MOBbILMeHHA SMACCHOHHOM CNOcOOHOCTH KaTOna. 

4, Tlorenuman BHyTpH mua3mbi V;, MoxerT ObITh HHxKe M BbIMe NOTeHWMasa 
HOMa; B YaCTHOCTH, C MOBbIeHHeM ¢ OH CTAHOBHTCA MOJOKUTeIbHeEe H BCA 
‘apakTepWcTHKa MepemellaeTca BIpaBo. OTOT BbIBOL eaerca pM onyule- 
“MM nocrosHcTBa B Napax Cs — KOHTaKTHOFO MOTeHWMaa 30Ha OTHOCHTEeb- 
0 aHona. 

Bumanve aBienusd apop Cs Ha lapaMeTpbl Ma3Mbl OKa3aslOcb HAaCTOJIbKO 
‘HT€PeCHIM, 4TO MbI eFO MCCeEMOBaJIH HECKOJIbKO MogpoOuee. Ha puc. 2 npen- 
TaBJIeHbI MOJyYeHHbIe NpH 3TOM 3aBHCHMOCTH BeIMUHH Vy, Ne, Te U Jo or ¢ 
‘pu Tx = 2050° K. Hs paccmorpenua pucyHkKa cosfaeTca BieuaTeHHe, 4TO 
'yilecTByeT [Ba HeEOMHHAKOBbIX pexKHMa paOorbl mpeoOpasosatewia (*), c samer- 
(0 BLIPAKeEHHOM rpaHuueli pasyema, B HalleM cayuae npu t = 145°C; syecb 
'~ 1-10-? mu zuua mpoGera 2neKTpoHa Cc SHeprvueh ~ 1B(°) A>I1Mm,T.e. 
= d. B 9THx %Ke ycNOBUAX Ip yyeTe MOpALKa BeMUMHbI KOSPpUUHeEHTA HOHH- 


auun Cs na Th Co(*) mpl 1pHxXOUM K H3BeCTHOMY COOTHOLIEHHIO J ld enV m/ M. 
S$ cayuae xe t < 145°C, npn A> d (puc. 1 5) BosmoxHo NowyyeHve mpuKa- 
‘ONHOH niasMbI c OompuMM Jo YHCTO TePMOHOHM3AalMOHHOTO NpOWCXowKeHHA. 
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Wpu ¢ > 145° u A<d« (puc. 1 A) B cayuae Ve > Va (Cs) = 1,4 B nonBaserca 
BO3MOXKHOCTb BOSHUKHOBeHHA IIpHaHOAHOH MWa3Mbl KOMOMHMPOBaHHOrO TepMO- Hi 
ylapHOWOHH3aMOHHOrTO = MpOWcxox- 
jleHua (1), xapakTepH3yemMol HU3KHM 
“* Te M HeOOubIIMM MakKCHMyMoM Vy, 
6000 KaK B CuIy¥ae HH3KOBOJbTHOM AyrH 
h B mapax Cs (°). [pu strom Bo3Mox- 
HO jlaxke [OHW2KeHHe BeJIM4HHbI Je 
 pemencTBHe Tepexoyza or cBoOOHO- 
4000 ro BYOKeHMA 3JIEKTPOHOB K UG- 
(by3HoHHomy (?). Bosee Toro, H3 STUX 
%Ke JlaHHBIX BbITeKaeT, YTO B pexKHMe 
200 KOPOTKOrO 3aMbIKaHWA HaOsosaerTca 
HasMune npH A S> d npwaHogHoro, a 
npH \<d mpWkaroqHorOo CKau¥KOB 
NoTeHIMasia, T.e. HW ero pacmpese- 
Puc. 2 JIGHHe OKA3bIBaeTCA CYLiieCTBeEHHO pa3- 

HbIM. 
3aTeM Mbl OOHapy2KHBaeM, YTO pH Masiom p (puc. 15) mpH nepexoge or pe- 
*KHMA KOPOTKOFO 3aMbIKaHUA K pe*KHMY ONTHMAJbHOM BbIXOLHOM MoWHOCTH Wy 


WM faee K Wy < Wy MpoucxoquT H3MeHeHHe BeJIMUHHEI V_ B NOJOKUTEMbHYIO 
CTOPOHY IIpHMepHO Ha BeJIMYHHY BbIXOAHOFO HalpsaxKeHHA MpeoOpasoBatesA Vp 


Hw Ve. BcBa3H C GOMbIIHM HHTEpeCoM 9TOFO pesyJIbTATa LWIA ero yTOUHeHHA Oblia 
IIpHMeHeHa Jpyraad slaMna aHaslorM4uHow 
KOHCTPYKUHH, BHYTPb KOTOPOH Obl TO- 
NOJIHHTeJIbHO BBeJ@H BTOpoH 30HR. C 
HOMOLbIO JBYX 3OHJOB MOKHO ObIIO 
ONpeleHTb OJHOBpeMeHHO XapakTepH- 
CTHKH IWa3MbI B JByX MecTax — Mlocpequ 
M@XKLysIeKTpomHoro oObemMa HW BOUJIH3M 
aHola. 

IIpumep noyuyeHHbix xapaKrTepHc- 
THK IIpHBeqeH Ha puc. 3 Aa coryyaa 
b==130°). Te =) 2100? Ky Tay=.670 7 Ke 
Jo=2,5 al/em’, Wy = 3 sr/cm? u 


700 750 200 200 0 
¢-—_ 


4 
See alas sie dure (nud 


Vr = 1,3 8B. Kpuppie / orHocatca kK l-my pee 
pexkKHMy, KpHBble 2— KO BTOpOMY; : 
KpHpbie / nomyyeHbl! Cc MpHaHOLHbIM Puc. 3 


3oHqom, JJ —c BHyTpHo6bemHbim. VU 

3eCb KPHBble Jia 2-ro pexkHMa CJIBHHYTbI OTHOCHTeJIbHO KPHMBbIX ia 1-ro 
pexKHMa TapawiebHO BIpaBo Ha BeMUMHy AVy, MpHOnMxKeHHO paBHy!O Be- 
JuunHe Ve. Ham kaxKerca, uTo 3TOT tbakT HeMOCpeMCTBeHHO ykKaS3bIBaeT Ha 
HCHOJIb3OBaHHe B paCCMaTPHBaeMoM MpeoOpasoBaTeie SHEP KOHTAKTHOM pa3- 
HOCTH MOTeEHIMaJIOB MexKy sieKTpolamu upu6opa. To oOcTosTembcTBO, 4TO 
pH MOBbIMeHHM JaBseHusa mapos Cs (puc. | A) ara TeHeHUMA TemaeTcA KOJI- 
YeCTBEHHO MeHee pe3KO BbIpaxKeHHOM, He MPOTHBOPeYHT HallIeMy BbIBOYy, TAK 
Kak T1OABJIGHHe MAaKCHMyMa B pacmpeyeueHHH moTeHiMasa u lepemelleHue 
cKauKa NOTeHIWMadla OT aHOfla K KaTOAy HECKOJIbKO MACKHpyeT ee. 

MccieqoBanue BCeX 3THX BOMPOCOB MBI NposoKaem. 


Kuesckui rocyfapCTBeHHbIit yHHBepcuTer Tlocrynui0 
ym. T. [. IesuenKko 15 VII 1960 


UWHMTMPOBAHHAS JIUTEPATYPA 
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®* R. Bro de, Phys. Rev., 34, 673 (1929). ®H.Mopryauc,Il. Mapuyk, Yxp. ous. 
mypH., 1, 59 (1956). 
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XHMHA 


O. BOHTEX uw akagemux Buxt. HW. CIIMLUbIH 


BJIMAHME OPFAHHYECKOFO PACTBOPHTEJIA HA PA3JIEJIAOLLYIO 
CMOCOBHOCTb «-OKCHH3OMACJIAHOW KHCJIOTHI 


Kak ObIJIO HAMH NOKa3saHo panbille (*), pasmensAIollad COCOOHOCTb HEKOTOpHIX 
IHOOCHOBHBIX G-OKCHKHCJIOT Mp XpoMaTorpadupoBaHun B OObUIOH cTeneHH 
3ABHCHT OT HX KOHCTAHT MCCOMMalHH. C MOBBILIeEHHeEM MpOuHOCTH NpOTOHHOH 
‘BASH B KHCJIOT€ YBCJIMYMBaeICA Tak2%Ke MPOUHOCTb KOMIVICKCHOM CBA3H 3THX 
<HCJIOT C PeJKO3CMEJIbHBIMH 3JIEMCHTAMH H OJHOBPe€MCHHO HX pa3pesioular 
MocoOuocTb. M3BecTHO, TO AHVIeKTPHYeCKaA MOCTOAHHAA CPefbI CHJIbHO BIHA- 
T Ha CTeneHb JMCCOWManMN KuCcNOT. IlosTomy mpenzcTaBsneT HHTepec uccuenO- 
3ATb H3MCHCHHE YCTOHYNBOCTH KOMIIJIEKCOB NOMOOHOrO XapakTepa B CMelIaHHBIX 
JACTBOPHTEAX. 

BpiiH H3y4eHbI CBOHCTBa KOMIIJIEKCOB G@-OKCHH300yTHpata LepHA uM MTTpHA 
3 CMeCAX MHOKCaH — Bona. JMoKcaH yOOeH AIA yKa3aHHOM Wen, TaK Kak OH 
MeLUMBaeTCA C BOOK B JOObIX OTHOWICHHAX HM laeT TaKHM O6pa30M cMmecu 
: IMPOKHM JMalla30HOM AHOIeEKTpHYeECKOH NocTOoAHHOHM. B paOoTe npuMeHsacb 
|-OKCHH30MaCJIAHaA KHCOTAa, KOTOPaA OblJla CHHTeE3HPOBaHa MeTOROM rusponusa 
WLETOHUMAHTHApHHa Mp NOMOMLH COAHOM KHCJIOTHI. Ona OUNanach nepekpu- 
TaliHsalveh u3 Oen30na. JIuoKcaH NopBeprasicA neperoHKe Haj, MeTaJVIN- 
[eCKHM HaTpHeM. 

B Halliem WCCeqOBaHHH MCNOMb30BaJINCb HHAHKATOPHbIe KOJIHYeECTBa palHo- 
(KTHBHBIX H30TONOB Y*%, Cel44, Pm'4", Nd?4’ ynopueTBOpHTeMbHOH pamuoxu- 
tHueckoH uncTOTHI. B cTaTHuecKHX OMbITaX OblJI NPHMeHeH HOHHT MapKH KY-2 
= pasMepamu 3epeH 0,25—0,50 MM B HaTpHeBON (opMe), a LIA XpomaTorpadnu- 
lecKkoro pa3sfeieHua — noHuT KPS-200 B ammonniinol dopme. T]popenenupie 
HBITh] NOKasaiH, YO KPHBbl€e 3aBHCHMOCTH KOS@PHUHeEHTOB pacnpeneseHua 
TIPHA M WepHA MEXKAY MOHUTOM HM PaCTBOPOM OT KOHILCHTPallMH afpensa B pac- 
Bopax AHOKCaH — Boa NOXOKH Ha KPHBbIe, NOJYYeHHbIE B BOAHOM pac- 
Bope. Cepviv OMbITOB ObIIM NposeaHbl B pacTBOpaXx C COsep*KaHHeM AHOKCaHA 
0 u 45% mpu Temnepatype 20 + 1° C. IlocrosxnHan vonnan cuna p = 0,2 
OALep2KUBaacb pH NOMOMWH Nepxsopata HaTpusA. Jlanee OblM U3MepeHbI KOIp- 
MILMCHTbI pacnipeseseHHA HTITPHA HM WepHA (Mp) DA KONWEHTPalMH appeHza 
-oKcuH300yTHpata) lg [A~] = — 2,04, B 3aBHcHMOCTH OT cofepxKaHHA DH- 
KcaHa B pactTBope. IlomyyeHHbie JaHHbIe NpHBefeHbl B TAO. 1. Kak nu caepno- 


Ta6Omnna 1 


KosduliveHTbl: paciipeyleseHua M KOHCTAHTHI yCTOHYHBOCTH a-OKCHH306yTHpaTHBIX 
KOMIIJI€KCOB HTTPHA WU WepHA B BOMHO-AMOKCAaHOBLIX pacTBOpax 


xe Mrtput Llepuit ree Mrrpui Llepuit 
1ae —_——_——_ = Mos = 
‘so + af Kyat+ || 880 iG i Ky a++ 
Be 2 < |e p—— || 223 2 < |lgq 
Ze| igo | > | lee S) KceAt+ exe | lee KAR RI bens CeA++ 
Es % % one c) » 

0 ZOOM POR Ono, 00) || 2540 0,72 30 TAQ A OOMEZ Sala. Os 0,97 

5 DROME ONO, 00) | 2,00 0,75 40 O59 E4845 le2F 42a Roo 1,09 
0) 2 MoMo,4o) | O54) | 2502 0,81 50 —_ — 2,06 |} 3,47 = 

0 AP Oomoe 4142.00 0,94 60 —_ —) lod #90k 3,63 = 
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BaJlIO OMKHAaTb, KOIMPPHIUHeHT pasqeMeHHA HTTPHA Hu WepHA (a) C NOHMKeHHEM 
JM9JICKTPHYeCKOH MOCTOAHHOH Bo3pactaeT. Ha ocHOBaHHM 9SKCIIepHMeHTAaJIbHO 
HaleHHOrO COOTHOWICHHA MeKY @ HW KOHCTAHTaMH YCTOHYMBOCTH KOMITJIC€KCOB 
MA** (*) Oblia cqenaHa UpHOmM3uTeMbHad OWe€HKa KOHCTaHT YyCTOMYHBOCTH 
KOMIJICKCOB @-OKCHM306yTupatTa wepHa wu utrpua (YA** u CeAtt; A —a- 
OKCHH306yTHPaT), BeIHYHHbI KOTOPbIX MpHBeqeHbI Takx%Ke B Ta6s. 1. SpBuur 
ux Poccotu 8 padore (*) IpHBOAAT ypaBHeHHe, BbIparKalollee H3MeCHCHHA KOH- 


100 


ESS 
Yucno KaNeNs 


4045 50 55 60% 


10 20 30 40 50 60% Codepycanue 
Codepmanue duoxcana Quoxcana 
Puc. 1. 3apucumoctb sora- Puc, 2. W3menenne xoadpuunenta Puc. 3. TlonmKenve MaK- 
pupMa OTHOWeHHA KOH- pa3qeleHHaA MpOMeTHA H HeomHMa (4) CHMYMOB MHKOB KpHBbIX 
cTadT ycTOoluHBocTH KOM- 8 3ABHCHMOCTH OT COfepxKaHHA AMOK- 90MpoBaHua mia Y, 
miekcos YAt+t+ u CeAt+ or caHa B 9/ll0aHTe Pm, Nd 8B =  3aBHCH- 
MOIAPHOH oH AMOKCaHa MOCTH OT COjepxKaHHa 
B pactsope (n,) yMoKcaHa B 210aHTe 


CTaHTbl yCTOMYHBOCTH KOMIIJICKCOB, B 3aBHCHMOCTH OT MOMAPHOK oH (fz) 
opraHuyecKoro pacTBopuTeia B pacTBope. IIpeoOpa3ya 9TO ypaBHeHHe Ax 
cya KOMIMIeKCOB ABYX CXOMHbIX MO CBOMCTBaM MeTamI0B (Hampumep, Y H 
Ce) c OMHUM HW TeM Ke aJleHOM, NomygaeM ypaBHeHHe culeqyloulero XapaKkTepa 


yet OL 7 B+InC, (1) 


K CeAtt . 


re JI@Bad YaCTb ypaBHeHHA — OTHOWIeHHe YCTOMYHMBOCTH KOMIIJICEKCOB HITPHA 
M WepHA B CMelllaHHOM pacTBopuTene, A — Takoe Ke OTHOMIeHHe AIA 4HMCTOH| 
Boybl, B — KoaxppuuueHT, 3aBMCALULHH OT H3MeHECHHA CBOOOAHOM JHeEPrHH CHCTe- 
MbI IIPH Tepexoge 43 BOAHOM B OpraHuyecKyto dba3sy, C — oTHoMleHHe KOsppu- 
WHCHTOB AaKTHBHOCTH, KOTOpoe AIA OAM3KUX|MO CBOHCTBaM MeTaJIJIOB MpHOuIH- 
3HTeIbHO paBHo |. B cay4ae, ecu koappunuent B NWHeHHO 3aBHCHT OT M,,} 


ypaBHeHHe pHoOperaeT BH MpAMOM, KaK 9TO MMeeT MECTO B HallleM cily4ae) 
(puc. 1). | 

M3 puc. 1, Tak Ke Kak 43 ypaBuenua (1), BbITeKaeT, UTO IIpHMeCb opraHuge-) 
cKOrO PaCTBOPHTeIA B CYULeCTBeHHOM Mepe MOBbIWaeT KorXppullueHT pasmeme+ 
HHA Mapbl PeAKOSCMCIbHBIX 3JIEMCHTOB. | 

Jina mpoBepku yKa3aHHOM 3aKOHOMepHOCTH B YyCJIOBHAX JHHAMHKH HaMHl 
OblJIa MOcTaBJIeHa CEpHA ONBITOB MO XpoMaTorpatuyeckoMy pa3qeeHHIO UTTpHA,| 
mpoMeTHA HW HeOUMa. Pasnenenue MPOWSBOLMOCh Ha KOJIOHKE nanuon 100 MM, 
WMaMeTPOM 2,5 MM, 3aMomHeHHOM CMomoH KPS-200. SitoaHToM ci1yKU G-OKCH 
H300yTHpaT aMMOHHA, HeHTpanu30BaHuBlt 10 pH ~ 5,5, c pasHbIM Cosep»KaHHe y 
QMOKCaHa, NOaBaBLIHHcA B KOJIOHKY Nok HeOONILMM BHeLTHUM aBsieHMeM) 


Kanan 39Mi0aTa, BbITeKaIOULHe H3 KOJIOHKH, COOMPaHCh Ha HeIIpeCpbIBHO te | 


naCb UX aKTHBHocTb. Bota cjellaHa CepHA OMBITOB Cc pasnoii KOHILCHTp allHell) 
ayyleHa B 9yOaHTe C Comep2KaHveM AMoKCcaHa B pactBope 0—60%. C Bospactal) 
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HHeEM JOJIM MHOKCaHa B PaCTBOPe CHJIbHO H3MEHACTCA NOBEPXHOCTHOe HaTAKe” 
He, a MO3TOMY HM COBEM Kaleb, YTO YUHTHIBAJIOCh IPM CpaBHeHHH SKcMepHMeH- 
TAJIBHBIX JlAHHBIX. 

Jlorapu¢muyeckaad 3aBHCHMCCTb MOJ10%KeHHH M@KCHMyMOB IIMKOB KPHBbIX 
SIIOMPOBaHUA OT KOHUEHTPallH alfenfa HOCHT JIMHeHHbI XapaKTep. Kak Mox- 
HO ObIJIO OKUJaTb MO JaHHBIM O Kos¢(HlMeHTaX pa3zqeleHHA, NONyyeHHEIM 
B CTATHYCCKUX YCJIOBHAX, C POCTOM JOM THOKCaHa MOBbIWNAeTCA TakKe CTEMCHb 
pasqeneHuA WM B JMHAMMYECKHX ycJIOBHAX. OZHaKO Mp CHJIbHOM yBeHUeHHH 
KOHICHTpallMH JHOKCaHa (EbIWe 50%) HaOnIOMaeTCA BHOBb NOHWKEHHE KO3h- 
@ulneHTa passeneHHA, KaK BUHO u3 puc. 2. Yka3saHHOe ABJIEHHE, MO-BHHMOMY, 
MIPOWCXOAUT 3a CYET 3aMEJVJICHHA JBHXKCHHA HOHOB, OOJlaaIcllHx OOJLIIHM pa3- 
MepOM TrHfpaTHpOoBaHHOH oOOon0uKH. OHO OTpaxKeHO TakxKe Ha puc. 3, rye 
B NOyNOrapH@MuYeECKOM MacllTabe MpHBeeHbI aHHbI€ O MOOKeHHM MAaKCH- 
MYMOB KPHBbIX SJIOHPOBAaHHA UTTPUA, MpOMeTHA HW HEOMHMAa B 3aBHCMMOCTH OT 
cojlepxKaHHA MOKCana B pacTBope. Kounentpallus a-OKCHu30OyTHpaTa aMMOHHA 
B 9J1K0aHTe B STOM Culy4ae Obiia paBHa 0,06 M. TouHo o6bacHuTb HaGsmtoqaemble 
ABJICHHA MOKHO JHUb Mocse Cosee NOApOGHoroO u3yYeHHA AHHAMHYECKHX OCO- 
G6eHHOCTeH NOOOHBIX CHCTeM. 

B 3aKJIOUeCHHE MOXKHO CjlelaTb BbIBOL, ITO C POCTOM ONM OpraHHyecKoro 
PacTBOpUTeNA C HH3KOH DHSeKTPUYeCKON NOCTOAHHOH, B WaHHOM cJIydae THO- 
KCaHa, CHJIbHO YBeCJIMYHBaeTCA KOHCTAHTa YCTOHYHBOCTH KOMMJICKCOB G-OKCH- 
M306yTHpaTa HTTPpHA uw Lepya. OMHOBPeMeHHO yBeHUNBaeTcCA U KOSPPuMHeHT 
pa3eeHHA, B COOTBETCTBHH C JIMHEMHBIM ypaBHeHueM (1). YBenuyenne Ko3q- 
@uuHeHTa paszeneHuA HaOsMO{aeTCA UW B YCJIOBHAX XpOMaTOrpaduyecKOrO pas- 
jleneHusa C MaKCHMYMOM MIpH copepxKaHHH 50% AHOKCaHa B 9J10aHTE. 


MockoBckHi rocyflapcTBeHHLI yHHBepCuTeT Tloctynusio 
uM. M. B. Jlomonocopa 19 IX 1960 


WUAMTMPOBAHHAS JIMTEPATYPA 
1 Buxr. YW. Cnunun, O. Botitex, JIAH, 133, 613 (1960) *0O. BoutTex, 


Kang. mncceprauuas, MY, 1960. 3H. Irving, H. Rossoti, Acta Chem. Scand., 
10, 72 (1956) 
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Tlornage Akagemun nayk CCCP 
1961. Tom 136, Ne 2 


XHMHfA 


tO. 1. ETOPOB uw E. fl. JIYBY)K 


O TIPHMEHEHHWH $H.-K. CNEKTPOB B OBJIACTH BAJIEHTHbIX 
KOJIEBAHHM CH K ONPEXEJIEHHIO CTPOEHMS jAJIKAHOB, 
APOMATHHECKHX YPJIEBOJOPOOB WH COEAMHEHHMH, 

waz, COOEP KALIMX FETEPOATOMBI 


(Tpedcmaeaeno’ akademuxom A. H. Hecmennosoim 20 VII 1960) 


B page uccaeqoBaHul Oblio noKa3aHo ('~*), 4TO MO H3MepeHHIO MHTeHCHB- 
HOCTH W.-K. CI€KTPOB OPIOueHHA B OO/IaCTH BaseHTHBIX KOMeOaHHH C — H 
(2800—3000 cm~!) MoxHO c yCMeXOM OMpeNeNATb YHCMO MeTHJIbHbIX H MeTH- 
JIGHOBBIX Tpyil B MOWeKyJaxX NapapWHOBbIX yIrJIeBOAOpOAOB, COCTaBJIAA TeM 
CaMbIM CyKeHHe O CTPOCHHH ITHX COeIMHEHHH. OAHaKO A yrueBoqoponos, 
COWepKallHX APOMATHYECKOE KOJIbUO UH reTepOaTOMbl (KHCOpOg, cepa, Kpem- 
HHH, ravlOreH) peWleHHe MOAOGHOH 3aadu OCMOKAANOCb BO3eHCTBHeEM CO CTO- 
POHbI STHX ATOMOB (rpylll) Ha HHTCHCMHBHOCTb WH MOMOmKeHHe MOOC, XapakTep- 
HBIX JwId rpynn CH, u CHs, pacnonoKeHHbIX B HEMOCpeACTBEHHOH OJIM30CTH OT 
Hux (7-1), Pacnomarad OOMbUIMM UMCIOM MHIMBUyasIbHbIX COCAHHECHHHM, MbI 
MOMbITAIMCh OMpPeeIMTb PpaHWIbl HM BOSMOMKHOCTH STOFO MeTOsa B IIPHJOKeCHHH 
KaK K aJIKaHaM Pa3JIMUHOH CTemeHH pa3BeTBJICHHA, TaK H K MOHO- HU AMeHuII- 
alkaHaM, HeKOTOPbIM aJIKHJITeTpaIMHaM, aJIKMJIHapTaiMHaM, CIIMpTaM HOp- 
MaJIbHOrO CTPOCHHA, AH-aKHJIOpOMMaM, KeTOHaM HM KPeMHeyrseBoqoposam *. 

Kak us3pectuo (14), B paccMaTpHBaeMOi OGaCTH H.-K. CeKTpa yrvileBogopo- 
JOB HaOwlofaeTca yeTEIPe MoocHI: 2875, 2960, 2856 u 2930 cm, u3 KOTOpBIX 
He€PBbI€ Be OTHOCATCA COOTBeETCTBEHHO K CHMMe€TPHYHOMY H_ BbIPOMKTeCHHOMY 
KOeOaHHAM B rpynmax CHsg, a BTopble 7Be — K CHMMCTpH4HOMY HM HECHMMeTPH4- 
HOMy KOIeOaHHAM B rpymmax CH,. Ilonoca, orBeyatoulad MeTHHHbIM rpylilaM, 
MaJIOMHTeHCMBHA. Ha ipakTuKe yCTaHOBJIeHO, UTO HaMOomee TOUHOMY H3MeEPeHHI0 
MOM aeTCH HHTCHCHBHOCTb MOJIOC HECHMMeTPHYHEIX KOMeOaHuit (2930 u 2960 cm), 
MMEIOIWLUX OOJIbUIyIO HHTCHCHBHOCTb HU, B CpaBHeHHW C CHMMeTPHUHBIMH, Oosee 
yeTKHH KOHTYp. 


QIKCNeCPHMCHTANBHAA WZACTh 


J{ia Bcex coeqMHeHHi OblmM MpHroToBeHbI pacTBopb! B CCl,B KOHIeHTpa- 
UHAX, HE MpeBblilaioulux 1—3 r/n, a 3aTeM CHATHI W.-K. CMeKTPHI B OOAaCTH 
2800—3060 cm~* Ha cnextpomerpe MKC-12 c npu3moi LiF B Ktopere c nocToAH- 
HOH TOJMLMHOK cod | MM. Kpome o6uleit 3amucu cnektpa momoc 2930 u 2960 cm? 
MPOBOTHIOCb H3Me€peHHe MHTCHCHBHOCTH B M@aKCHMYMe€ MeTOJOM «MO TOUKaM» 
pH WMPHHe BXOAHOH HM BbIXOAHOM We CMeKTpOMeTpa B S9TOH OOMACTH OKOJIO 
6 cm mo cnextpy. Tak Kak pacCMaTpHBaeMble MO/10Cbl B3AMMHO MepeKpbIBaJIHCb, 
MPOBOAMOCh Pa3JIOKeHHe STOTO COKHOrO KOHTypa Ha cocTaBsioune. IIpu 
PpasOXKeCHHH MPHHHMaJIOCb, 4YTO KOHTyp O6eHX MomOcC CHMMeTPHYeH WB MOMKET 
ObITb ONHCaH “popmyno# Jlopenua (y SS eng a z) » tae 4B = (Avy )8 wu Avis 
NoOyuMpHHa momocht A = BD,,42. Takoe mpHOmmxKeHue c ycmeXxOM HCIIOMb- 


* CoeqwHeHHa CHHTe3HpoBaHnl p Mucruryte opranuyecKoli xumun AH CCCP, ux cHHTes 
omucaH B paGotax (12-17), 
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30BasIOCb HM panee (**,"°). Kak oKa3aocb (cM. HwKe), NOMyWIMpHHa MomocKI 
2960 cm? AIA OObUIMHCTBa amKaHOB coctaBiala 20 cm, a maa MONOcH 
2930 cm? — 26 cmt. Sra xe NomylMpHHa Mosoc HabOfaNacb y MpOH3BOHBIX 
OeH301a, HadTasMua, HadpTenos. Jia cnupTos, TeTpaIMHOB M amKHvIrasloreHu- 
MOB OHA HECKOJIbKO BOspactaua. IlocrosucTBO NoMyWIMpHH Mosoc u paccTOAHUA 
MexKY JaHHbIMA MoOCaMH B CIeKTpax COeqMHeEHH pH Ncy, > 5, BooObule ro- 
BOPA, MOSBOMAIOT MOMYYHTb pacueTHy!O (opMyuy, OMpesenAtonly!o WOO mepe- 
KPbIBAHHA OAHOH MoOch! Apyrow. B ambHetliem BHlyucIAICA KOSdpuLMeHT 
noralieHusa (€) 10 OObIYHOMY COOTHOINeHHIO: © = ae (M — mou. Bec, C — 
KOHICHTpallua B r/, d — TosltHHa cmoa B cM). IlompaBKa K MHTCHCMBHOCTH, 
VIHTHIBalOllad KOHeEYHY!O WIMPHHYy Wem MpHOopa B ycOBHAX Halllero 9KcTIe- 
PHMeHTA, COCTAaBIANIa He Ooee 5% MH He yuuTHIBaacb (7°). Ilo Hate omeHKe 
CyYMMapHat OTHOCHTeIbHaA OWIHOKa B OMpemeseHHH € He MpeBbliwiana 6%. 
Pe3yJIbTaTbI TpeycTaBJeHb! B TaOm. 1, rae WMA BCeX HMCCEJOBaHHbIX KJaccoB 
COCIMHEHHH MPHBOAATCA: m, — 4MCNO UCCeOBaHHbIX COeIMHEHHH aHHOrO 
Klacca, Ce H eo) — KOo@PHUNeHTL, XapakTepH3yrolulwe Norsoulenue OHOH 
rpynnpt CH, u CH, cootercTBenHo (€.) = &/n, re 11 — YMCMO COOTBETCTBYIO- 
uux rpynn), Av:,,— nowyuIMpuna cooTBeTcTByIollel Momochr, A — Koaddpu- 
IMeHT BJIMAHMA (CM. HWKe). 


Taonunma 1 


XapakTepucTukKa uHdpakpacHbIX Momoc aHTHCHMMeTpu4HHIxX CH-KoneOanuti 
B rpymmax CH, u CHs 


CH, CH, 
43 Hi 0 
HMbI coe HHeHH tah an Avi, a Pe e(°) Avy, 
H-AsIKaHbl i 75 26 0 0 113 20 
Metun3aMelleHHble aviKaHbl Ae 15) 26 0) 0 97 24 
«T-o6pa3Hble) aukaHbl 10 90 26 100%) 433) 4e2 20 
<r 10) 83 | -26, |) —40 |20,53| 6:97) 2t 
OS ee eee | 
es KDR | 17 | 68 26 60 | 0,8] 4100 | 20 
R-€_ DR 7 | #54 26 120] 4,61 100 | 20 
( Ne qe 5 | 54 32 420°) 4564) 9851 26 
\/N\4 
R,Si—R 10 | 53 | 28 110 | 14,461 120 | 49 
iC — 8 6 | 43 | 26 160 | 2,13] 100 | 20 
HO—R 430) 643 3,0 160 | 2,43} 110 | 20 
Oo 
CH ek 9 | 35 | 32 | 200] 2,67) 120 | 20 
Br—R 41 | 34 32 | 220} 2,94 110 | 20 
ChOR San) 2 B01 “hc 270i i <34 Gah AO ee 


omen men we Pes ya bT aT 0B 


AHaJIH3 9KCIIEPHMeHTaIbHOrO MaTepHasia MOS8BOJIAeT YCTAHOBUTb, YTO KaK 
Jit aKaHOB HOpMasIbHOro crpoeHua (°), Tak H Wid DpyrHxX THMOB coeqMHeHUhi 
CyINeCTBYeT 3ABHCHMOCTh Mex Ly UMcIoM rpymn CHe (n) u el), KOTOPasd CTAHOBHT- 


cA HHeMHOM HauHas c HeKoToporo 7 (cm. puc. 1). (Ja yqoOcrBa u3s06paxe- 
Hua Ha plc. | npHBosATCA MHUIb HeKOTOpble M3 KpHBbIX.) IIpamMomHHelinbId yua- 
TOK Ka%KJOH KPHBOH MoxHO onHcaTbh dbopmMywioH &€ = 7on — A, rae A — Be- 
mMynHa, XapakTepu3ylomlad BiMaHMe rpynm X (X = CeHs, OH, Rs Si, Hal 
A Ip.) Ha CMexKHbIe MeTHJIeHOBbIe TpyMMbl amMdaTHuecKoH wenouku R (cm. 
ra6m. 1). Sto BMaHMe 3amectuTema X Ha rpynmb! CHez, kak BUAHO H3 puc. |, 
MpOABIACTCA B 3aHWXKeHHM MHTeHCHBHOCTH Mooc CHe-rpymn, mpuyem uMcso 
CHe-rpyln, Ha KoTopble pacmpocrpaHsetca BIMAHMe X, 3ABMCHT OT MIpupospl X. 
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Han6onpiiee BIMAHMe M0 CpaBHeHHlo c akaHamu (X = CHs, y Koropbix A=0) 
oka3biBaet ranoun (A gaa Br 200, Cl 270). Tak Kak os 3aBHCHT OT n (ed) = 


= 75 —A/n) pa Bcex KmaccoB coequHeHHH, rye A= 0, ompesenaTb 4Hc- 
jo CH2-rpynn B Monekysle cnenyet lo @opmystie n = &/75 + An, rae An = A/75, 


uM rpaduuecku. (B Ta6n. 1 eg? BbluMcneHoO qua n = 5.) An 4ucneHHO paBHo 


uucay CHa-rpynn, KoTopoe «mponayaer» 3a CueT BJIMAHHA 3aMecTHTeA X Ha 
MHTCHCHBHOCTh OMKahmMx K Hemy CHe-rpynn. Bauanue co croponbl X cka- 
3bIBaeTCH MH Ha HHTeHCMBHOCTH nosoc rpynn CH;. Hanpumep, nosoca rpynubl 
CHs y apomaruueckoro Kouba (B TOJTyose) WMeeT MHTeHCHBHOCTb 30 ef., 
B 9THIGeH30Ne (f-rmomomweHHe K CeHs) 65 ef., a Ramee UMeeT BEIMYMHY, yKa3aH- 
Hy B TaOn. 1. Tlourm ananorm4uno 
H3Me€HACTCH HHTCHCHBHOCTb MOJIOCHI 
CHs B KpeMHeopraHuyeckHx coeu- 
HeHHAX, HanpuHmMep y Si (CHs)a 
£ = ADC aT .el e?) Ha ofHy rpyn- 
my CHs paBuo oxowio 44 ex., Y rpyn- 
nbt CHs B B-nosomennn kK Si e)= 


= 70 en., B Y-llosoweHun — 110 ex. 
ut. 2. B ranovfqaikanax H3MeHeHHe 
WMHTCHCHBHOCTH mosioc y a-, B-, Y- 
ee rpymm CHs eme pesye. OqHaKO BO 
Lae ee ee Beex cayyaax e@ ja rpynnbt CHs, 
at pacnooxeHHoK B O6-NOJIOKeHHH, U 
Puc. 1. 3aBHCHMOCTbh HHTeHCHBHOCTH MOJIOChI JlayIbille y2Ke HMeeT TMOCTOAHHYIO Be- 
~ 2930 oo yucia rpynmCHe {—H-anlKaHbl, JMUMHY, IpHBeyeHHy!o BTaGm. 1, To- 
2—-¢_D—R, 3 — (CHs)sSi — R, 3TOMY IPH fcu, > 3 4YHcNO MeTHIb- 
BO ee aa a HbIX IpyIIl MO%KHO ONpeleATh Us 
aJIMTHBHOH CXeMBI. 

Kak BugHO 43 Ta61. 1, HonymupHHb! nonoc 2930 u 2960 cm? (Av:,) aaa 
HCCJI€QOBaHHbIX THMOB COCAHHCHHH H3MeHAIOTCA MaJIO, a TAK KaK MMe€eT MECTO 
JIMHeHHaA 34BHCHMOCTb MK LY HHTCHCHBHOCTbIO B MAKCHMYME MTOJIOCbI H YHCJIOM 
rpynn CH, u CH3, To MOxKHO NOJaraTb, YTO HM HX HHTeErpadibHaA HHTCHCHBHOCTb 
ABJIACTCA JIMHCHHOH (yHKUMeH 4MCa rpynn. 


OcTaHOBHMCA Ha HEKOTOPHIX JeTaIAX, OOHAPy2KeHHbIX IPH H3y4eHHH CieK- 
TPOB KOHKPpeTHBIX coequHeHHH. Tipu nNoBTOpHOM H TULaTeIbHOM H3yYeHHH aiKa- 
HOB (cp. (*)) yaslocb O6HapyXXHTb, YTO METHJIZAMEMLEHHbIe aJIKaHbI (2-MeTHJI-, 

,o-IHMeTHJI-, 2,4,6-TpHMeTHJaIKaHbI WH MOMOOHbIe HM) MO XapakTepHCTHKaM 
HHTCHCHBHOCTH H.-K. MOJIOC OYCHb MaJIO OTMHUAIOTCAH OT H-aKaHOB (Tabs. 1), 
HO aJikaHbl «T-o6pa3Horo» CTpoeHHA (HalpuMep, 4-MmponuarentaH, 5-6yTHIHOHAaH) 
umeoT Kosppunuent A, paBubit 100, uTo npHBozMT K «moTepe» 1,33 rpynnbl 
CH, Ha Kaxkoe pa3BeTBieHHe. Y aslKaHOB C JBYMA YeTBEPTHUHLIMH aTOMaME 
yruepofa, paciOJIOKeHHbIMA PAZOM, HaGslofaeTcA pacileneHHe MOJIOCHI 
rpynn CH, 2960 cm7', He Bcerga pa3pelliaemoe mpHOopom. Baaroxapa sToMy 
BHJMMBbIM KOHTYp MOJIOCbI JOCTHTaeT NOJYWAUpHHBI NopsAnka 45 cm}. Stor adexT 
MIpOABIAeCTCA HHOra H Y YFIeBOOPOAOB C OMHHM YETBEPTHUIHLIM ATOMOM yrvie- 
pola, YTO IpHBOAMT K HeEKOTOPOMy 3aHWKeHMIO cpeHero KoadduuNeHTa M0- 
ralleHua iA rpynm CHs, HO 6e3 3amMeTHOrO H3MeHeHHA ey? yaaa rpynm CHg. 


Y MOHO3aMCULCHHBIX WMKJIOPeKcaHa HaGsOMaeTCA MPOTHBOMOJIOAKHbI appexT — 
HekoTopoe noppilienue eCHs, STOT sdekT aHTHBHO pacmpocTpanserca 


Ha COCIMHEHUA C ABYMA HW Oosee WHKJIOFCKCHJIBHBIMH PayMKaaMu (pH yeTEIpex 
Koulbuax A paBHo 160). Tipu onpezenenun crpoenua coequnennii, comep2Ka- 
IWMX HECKOJIbKO pajlMKaJIOB y apoMaTHYeCKOrO KOJIbIla (HO He B OpTOMOJIOxKe- 
HHAX, Pe CyIleCTBeEHHbI CTepHuecKkHe ChakKTOpbl), HEOOXOAUMO YYHTHIBATh BJIHA- 
HMC KOJIbIla Ha KaxKIbIM U3 panukasoB R. Tak, up comocTaBNeHHH faHHbIXx 
Ta6n. 1 BuqHO, ¥TO A y AM3aMeIeHHEIX amkum6eH3070B8 (TO KEN y WutbeHHJa) 
BIBOe BbIIIe, YEM Y MOHO3AMEILeHHEIX. 
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H3MeHenve HHTeHCHBHOCTH Movioc CH-Kome6aHuii No BIMAHMeM 3aMeCTH- 
Tea X MPOWCXOJMT OJHOBPeMeHHO CO CMeleHHeM Mosoc (B CTOPOHY JMHHBIX 
BostH mpuX = Hal, OH, B cropony koporKux mpu X TunaC,H,, R,Si—). Nosromy 
B KOPOTKOH yriepofHOl wWenouke (9TH, MpomMn) He BCerfa yaeTcA OMHO- 
3HAYHO OTHECTH HaOvOJaemble Noviocbl K rpynmam CH, u CHg. pu nannunn 
*Ke B WemouKke Oomee yYeTbIPeX CMEXKHBIX MeTHJICHOBLIX rpynm momocer 2960 x 
2930 cm™* yxKe MpOABAIOTCA OTYCTJIMBO HM UX HHTCHCHBHOCTb onpeyenserca 
HaeKHO. ITO TOBOPHT B NOb3y MpHMeHHMOCTH JaHHOro MeTOMa K ONpeseneHHIo 
CTPOCHHA YIJIEBOLOPOROB C JVIMHHBIMH awlMcdbaTHuecKHMH WelouKaMH. 

B 3aks0UeHHe HHTEpeCHO 3aMeTHTD, YTO BeMINHA KOSpunnenTa BAMAHHA A 
(TaO1, 1) KayecTBeHHO CBA3aHa C S/IeEKTPOOTpullaTembHOcTAMH rpynn X. Tak, 
pacnonaran Koappunuent A B nopszKe yObiBaHHa ero BeNMUMHEI, NOMYIHM: 


Cl = Br > H3C — ‘i _ >-OH > Cg = CioH? = R2Si >{CeHs = CHg = CeHy," 


4TO B OCHOBHOM COrJlacyeTCH C 9JIEKTPOOTPUMAaTeIbHOCTLIO Tpynl, corsmacHo 
paOotaM psa uccenoBatenei ((7*, 7) u zp.). 

Vutepecno, uto rpynna R,Si aseKTpooTpuiatembuee, vem (env, YTO co- 
rlacyeTcA C MH€HHEM HEKOTOPEIX aBToposB (*, *4). 

B sajayy paOoTbl He BXOJHT JeTabHoe OOcyxeHHe STOrO BOMpoca, HO 
XapakTep NOcTeMeHHOro 3aTyXaHHA BIIMAHHA X MO WenOUKe MH CBA3b ero yepes A 
C S5EKTPOOTPHUaTeMbHOCTLIO pawHKaylia X TOBOPAT B NOb3y MpeobaqanHa 
MHAYKUMOHHOrO SdekTa BO B3aMMHOM BJIMAHMM payuKasia X MW CM€%KHbIX Me- 
‘THJICHOBBIX MH METHJIbHBIX rpynn. 


VUuctutyT oprannueckoli xumMHu Tloctynuaio 
uM. H. JI. 3ennuucKoro 12 VII 1960 
Axkajemuu HayK CCCP 
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Jloxnann Akafemun nayr CCCP 
1961. Tom 136, Ne 2 


XHMHA 


yl. C. KYK, B. A. KENNMEH u H. A. MOKATHJIO 


O B3SAMMOJEMCTBHN WAKJIOTEKCEHA C KOHWEHTPHPOBAHHOM 
A3OTHOH KUCJIOTON 


(ITpedcmasaeno akademuxom A. B. Tonaueeoim 21 VII 1960) 


HutpoBaHue iuKJOrekceHa H M€XaHH3M STOH peakUMH ObIIM HCCeEOBaHbI 
B pane pador (1~°,§-1°)..B KayecTBe HHTPyIOWMX areHTOB B STHX padoTax Obl 
MCHOJb30BaHbI OKHCJIbl a30Ta WIM pa30aBNeHHad a30THad KucuOTa. Peaknna 
u3y4aslacbh B KUAKON (hase. 

B HacTosleH pa6ote Oblvio UuCCJIeOBaHO B3aHMOJeHCTBHe IMKOreKceHa 
C BbICOKOKOHIeHTpupoBaHHoN (oT 98,5 go 99,7% B pa3HbIX OMbITaX) a30THOH 
KHCJIOTOH B MapoBoH (ase pH COOTHOWeHHH MexKLy KHCJIOTOH MU yrsieBozopo- 
JOM, paCCUWTaHHOM Ha MOJIHOe OKUCMIeHHe (cropaHHe) yrseBogzopoya (5,2: 1 mo 
Becy). Peakilua MpOBosusacb pH aTMOC*epHOM JaBeHHU B KBaplleBo TpyOKe 
jMametpom 20mm mprw 100° nm BpemMeHH KoHTakTa 6,5 ceK. OTJeJIbHBIe OMBITI Mpo- 
BOJHJIHCb Ip BpeMeHH KOHTakTa 1,63 ceKx. Bblvio ycTaHOBJIeHO, YTO B pe3yJIb- 
TaTe peakUMH OOpa3syeTca CuO*KHAA CMe€Cb MPOMYKTOB, COfepxKallHX B pasJIMd- 
HOM COUe€TAHHH HUTPO-, HUTPO30-, HUTPaTHYIO, TMAPOKCHJIbHYIO, KapOOHMJIbHYIO 
WM KapOoKcwJIbHy!0 rpyubl. He ucksmoyeHO, 4TO B COOTBETCTBHH C JaHHbIMu 
Banbgoxa, Jlesu u Cxerdba (°) o6pa3yerca TakxKe CoemHHeHHe, cofeprKallee 
HATPHTHY!O Ypyllly — HATPOHHTPpHT wWHkKorekceHa. IlocnenHHi mpH oOpa- 
OOTKE MOXKET PHAPOJIM3Z0BaTLCA, OOPasyA HUTPOWNKOreKcaHOU. Belin BbIeeHBI 
HM HJCHTHPHUMPOBAaHb! CJeLyIOUMe MPOMyYKThI peak: MCeBAOHHTPO3HT IWMKJIO- 
reKCeHa, HHTPOWMKJIOrekcaHOoH, 1-HATPOWMKMOreKCeH, KETOMMKJIOreKCHJHUTpar, 
HMTPOWMKJIOeKCHIHUTPaT, WHHATPOWMKNOreKcaH, 1|,2-"HKJOreKCaHJHOH, COeIH- 
HeHHe C SMIIMpHyecKoH dbopmyvioH C,H,,O,, 2-HHTpOWMKOreKcaHOJI, MOHO- 
HuTpaT 1,2-1MKOreKcaHiMOa, aWMHHOBad KUCJIOTa, WlaBesleBad KUCJIOTA, 
AHTapHaA KMCJOTA. 

YcTaHOBJIeHO, YTO B TeX CJYGaAX, KOra AWA BbIMeeHHbIX COCMHHEHHH BO3- 
MOXKHO IIPOABJICHHe IWHC-TpaHc-H30MepHH, Kak TpaBuslo, OOpasyercA CMeCb 
H3OMEPOB C MpeoOlaqaHveM TpaHc-popMbl. 

Takum o6pa30m, uccieqoBaHHe MOKa3asI0, YTO B YCJIOBHAX MpPOBeeCHHbIX 
ONbITOB B3aMMOJeHCTBUe WMKJIOreKCeHa C KOHILCHTPHPOBaHHOH a30THOM KUCJIO- 
TOH MpefcTaBAeT COOOH CuIO*KHYIO peaKUHIO, B KOTOPOH Mpoweccbl OKMCIeCHHA 
MrpaloT CyWeCTBeHHY!O POJIb. 

IIpopeqenHoe uccmeqoBaHHe MpescTaBaeT, B YaCTHOCTH, HHTepec A Mo- 
HHMaHHA TIpolecca CaMOBOCIWIaMeHeHHA WHKJIOreKceHa C KOHI. a30THOH KHCJIO- 
Toh. HakoneHve HUTpaTOB (HM BO3MOXKHO HUTPHTOB) B NpesMaMeHHbIi MepHoy 
urpaeT, NO-BUJHMOMY, CYyIL€CTBeHHY!O pOJIb B YKa3aHHOM IIpoecce CaMOBOCcIa- 
MCHCHHA. ITO NpeANONOKEHUE NOATBEPKLaloT Pe3yJIbTAaTbI COMOCTABCHHA TeM- 
lepaTypbl CAMOBOCIIJIaMCHCHHA WHKJIOreKCeHa C a3O0THOM KUCJIOTOM M BbINeJIeH- 
HbIX MPpOLYKTOB peaKUMH, a TaK2Ke COKpallleHve Tak Ha3blIBaeMoro «TepmMHye- 
CkOro lepHofla 3aepxKKU CAMOBOCIaMeHeHHA» WHKJIOreKceHa C a30THOM KUCJIO- 
TOH B CJlyyae NpelBapuTebHOrO JOOaBeCHHA K YrsIeBOLOPOLy OOpasytoulHxcA 
pH STO peakiMu HUTpaTOB *. Bomee oGocHOBaHHOe cyxKeHHe O XHMH3Me 
B3aMMOJCHCTBUA WM CAMOBOCIIJIAMCHCHHA UHKJIOreKCeHa C a30THOM KMCJOTON | 


* PesylbTaTb STHX HCCenoBaHHi OymkyT ony61uKoBalbt. 
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MOXKET ObITb CeTaHO Moce 3aBepIIeHHA paOoOT Mo MCCVIeqOBaHHIO KHHeETHAKU 


1aKOMNCHHA B MpeAMNaMeHHbId MepHO MpOMexKYyTOUHBIX (B MepBy!lO O4epenb 
IECTOHKHX) MPOMyKTOB 9TOH peaKiuH. 


OKC MeCPUMEHTANbHAAH YACTH 


_ Uccneqopanue mposogusioch B CMelHasIbHO CKOHCTpyHpOBaHHOM rMpHOope. 
KUAKHe KOMMOHCHTH! peaKILHH: a30THAaA KuCJIOTa (MeperHaHHas, Cc Coqep2KaHHeM 
IKUCIIOB azo0ra 0,28—0,3%) wu wuksorekcen (T. Kun. 83°, 4200,8107, 10 144710) 


IOCTYMaJIH MOM WaBJICHHeM U3 COCYJOB yepe3 KaluApHI B ucMapuTenu. Heo6- 
KONMMOe COOTHOUICHHE MeKZy HHMH MOMLepxKuBasOcb No_Gopom mMepenaya 
JaBJICHHA Ha KanusMaApax. M3 ucnaputenel Mapbl a30THOM KMCAOTHI WH IMKJIO- 
“eKCeHa Yepe3 3MeCeBHKH, BbIepxuBaemble pu 100°, mocrynamiH B CMeCHTeNb 
A Jlamee B peaKIMOHHY!0 TpyOKy, AwIMHa KOTOPOM OGecteyHBala 3a,aHHoe BpeMaA 
<OHTaKTA. IIpoxyKTbl peakUMH KOHJeHCHpPOBaJINCb B YeTHIPeX MOC eLOBaTebHO 
SOCMMHEHHBIX JIOBYUIKaX, OXJIaxKaeMbIX KUIKHM a30TOM. PeakitwOHHaA Macca 
OpaGaTHIBaach MeAAHOM BOOK, OcCeBIINii Ha THO MacwOOSpasHbIit MpoxyKT 
TeEMHO-3eJIEHOrO I[BeTa OTJCAJICA OT BOMHOFO CJIOA, MpPOMbIBaJICH HeCKOJIbKO 
Da3 OXAKICHHOH BOJOH u pacTBopsvica B apupe. B cayuae oOpas0BaHuA mpH 
DeaKUMM MCeCBJOHMTPO3HTa WHKJOreKceHa u3 aPupHOrO pacTBOPa BbIMaaloT 
Kpuctasst. Ilocme oTqeseHua KpucTanOB siupHbl pacTBop Obl HeaTpasmn- 
30BaH 10% pacTBopoM OuKapOoHaTa HaTPHA, 3aTeM MPOMbIT BOO HM BbICyLWIeH 
CePHOKHCJIBIM MarHHeM. Opup OTToHAJICA, H CyxXOe MaCJIO JHCTHMIMpOBasocb 
B BakyyMe Ha y3KHe (pakuHu. OT BoZHOrO cJIOA ObINIO OTOOpaHO HeOOsbIIOe 
KOJIMYCCTBO paCTBOPa JIA BbIAeICHHA JBYXOCHOBHBIX KHMCJIOT. OcTaJIbHan UaCTb 
BOMHOrO CJIOA OblJIa HeHTpamM30BaHa Mp OXWaKTeHHu CyXHM OuKap6oHaTOM 
HaTpHA HM MHOrOKpaTHO 9KCTparupoBaHa IPUupOM. DKCTparMpOBaHHble MpoLyK- 
Th! Pa3sOrHaHbl Ha y3KHe (pakwHH B BakyyMe. Bou cIOH Mocme OTLeENeHHA 
HEHTPaJIbHBIX TIPOAYKTOB MOAKHCJAJICA DJIA U3BJICUeCHHA KUCJIOT. 
 UlcespaqouUuTpo3suT WukaoreKkceHa BplMagqaerT “3 SPupHorO 
DacTBOpa MaCJIAHOrO MpoOsyKTa peakuMH (cM. BbIe). BpleseH B OMbITaX CO Bpe- 
MeHeM KOHTakKTa 1,63 cex. (48 r Ha 830 r ucxogHoro wWuKsorekceHa). Ilocae 
[pexKpaTHOH MepekpucTarIusallun U3 9TUJIAaleTaTa — KpuCcTaJbI CT. ma. 145— 
145,5°. CmeutaHHad mpo6a Cc CHHTe3HpOBaHHbIM MCeBJOHHTPO3HTOM IHMKJIOreK- 
teHa MaBHTca mpu 146°. 

HuTpouuKaorekcaHOH ® BbeneH M3 PpaKWHM MaCJIAHOFO CJIOA 
° T. Kum. 54—60° npu <1 mM (nmocue OTMeeCHHA KPUCTAJJIOB, BbIMAaBLUIMX paHee) 
3 Bue XJIOMbeBHAHOrO OcayKa (0,09 r), pacibIBarollerocA Ha BO3qyxe B TA- 
*yaylo Maccy TeMHO-Kopw4uHeBoro WBeTa. OcayOK BbIllal pH OXaKeHHH JO 
—20° sdupHoro pactBopa dpakuuu. MazentupuunpoBan nowyyenuem denus- 
‘Mpa3oHa, KOTOPbIM Mocse TpexkpaTHOM KPHCTAaJIM3alMW M3 CIMpTa WwaBHTCA 
pu 125,5—128,5°, 

Haiimeno %: C 61,86; 61,80; H 6,64: 6,66; N 18,72; 18,77 
Cy2Hi;NsO2. Barunceno %: C 61,8; H 6,43; N 18,02 


| TakoKe M10 W.-K. CHeEKTpy (eHHITuApasoHa MPH COMOCTAaBJIEHHU C JIMTepaTyPpHbI- 
IM aHHpmmu (’). » 

l-HutpowukaorekceH HpeHTHpullupoBan BO *pakIMu MacssA- 
(oro clog c T. Kun. 60—64° npu <1 MM (9 r): 1% 1,5055; an 1,13545 MR 33,2 
BhIUHCMeHO 32,86); oGeclBeyHBaeT OpOM B pacTBOpe YETHIPeXXJIOpHCTOrO yruie- 
ona. 

Hafineno %: C 56,59; 56,63; H 7,04; 7,08; N 11,0; 10,88 
CsH,O.N. Buruncneno %: C 56,7; lal 7h yale N 11,02 


‘Hanmuue 1-nutpommKorekceHa 0 JaHHbIM H.-K. CI€KTpaJIbHOrO aHaJH3a 
CTaHOBeHO TakxKe H B Apyrux cpakuuax MacasHoro cmoa (11,62 r): a) Bo 


| * 3yecb uw Jamee MpHBeseHbI pesyMbTATbI HCCeMOBAHHA peak MPH BpeMeCHH KOHTAaKTAa 
{5 cex. Bcero Obl0 u3pacxofoBano a30THOH KucoTH 3192 Tr, uHKmoreKceHa 614 r. 
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(ppaxiuax c T. Kun. 74—76° un 80—82° mpu i MM (B NpeocOafaiouleM KOAMYECTBE 
Hapsayly C KeTOIMMKJOeKCHJIHATpaTOM WM HHTPOLMKMOreKcaHoOsOM); 0) BO @pak- 
WHAX c T. Ku. 87—90°, 90O—94° u 95—96° npu <1 MM (B CMECH C KeTOILNKJIO-~ 
P€KCHJIHHTpaTOM, MIPHYeM KOJIMYECTBO NMOCJIeAHeETO YBeIHYMBaeTCA C MOBBIILe- 
HHEM TeMIepaTypbl KHNeHHA (pakuHy). } 

KeTouwHKAOrTeKCHAHUTPaT BbIeIeH B BUC KPHCTaNNOB US 
:bpakiuM MacisHOrO cuIOn c T. Ku. 97—99° npn | MM (18,36 r) np ee Oxsa- 
*KeHHH CyXuM mbyoM. IlepexpuctamH30BaH M3 NeTposeHHoro supa. T. ma. 
31,5—32,2°. 

'Hafimeno %: C 45,69; 45,79; H 5,68; 5,69; N 8,91; &,86 
CsHgNO.s. Brruncueno %: C 45,28; T3606; N 8,88 


2,4-JlMHUTpPOeHMITHApPasOH KETOMMKJIOreKCHIHUTpata NyaBuTca mpH 118— 
° 


Hafineno %: C 43,42: 43°40; H3595:°4,19; N 21299-82154 
CygHysO7Ns5. Buruncneno %: C 42,5; jal Aypteteys N 20,6 


Ilo 2aHHbIM H.-K. CH€KTPaJIbHOrO aHaJIM3a KETOMMKJIOreKCHJHUTpaT coep- 
XKUTCA Tak2Ke BO (ppakUMAX, KUMAWIMX MpH GOoee BLICOKOH TemMepatype (To 
cbpaxuuu c T. kun. 107—110° mpu 1 mm — 22,6 r). 

HuTpounKAOreKCHAHUTpaT—dpakuuA MacCIAHOrO § CJO# 
c T. kum. 123—125° npu 1 mm (1,72 r), m% 1,4932; d? 1,3342; MRp41,39 
(BpraHceHO 41,46); Mom. Bec 182 (BEruMCcsIeHO 190). 


Hatiyeno %: C 37,77; 37,80; H 5,37; 5,14; N 14,68; 14,44 
CsgHipN205. Brruncneno %: C 37,9; 26; N 14,73 


= 
= 


MyentupulupoBa TakxKe M0 H.-K. CIEKTpy NOrOuLeHHA NpH CONOCTaBJIeHHw 
CO CH€KTpOM CHHTe3HpOBaHHOrTO NpokykTa HW C AHTepaTyPHbIMH JaHHBIMH (“). 
@Mpakwuu c TOUKOH Kun. oT 112 no 122° np | MM (18 r) no AaHHEIM 4.-K. cTeK- 
TPaJIbHOrO aHaJH3a COMepKAaT B 3HAYHTEJIbHbIX KOJIMYECTBAX HATPOUMKJIO“ CKCHII- 
HHTpaT, a TakoKe HEOOJIbIMOe KOJMYECTBO KETONMMKJIOreKCHJIHUTpatTa. Z 

JAuHUTpPOWHKAOTe KC aH — GpakuuA MacIAHOFO CJIOA C T. KHIM.) 
110—115° npu <1 wm (2,53 r), n® 1,4929; d20 1,8260; MRp38,12 (BbrunceHO 
38,45). 


Hafizeno %: C 40,94; 40,95; AH 5,48; 5,414; N 15,9; 16,4 \ 
CeHi)N2O4. Beruucneno %: C 41,4; H 5,7; N 16,0 | 


12-ILuxknmorekcauAuOn Obl BEeNeH Ip NpoBekeHuu peakUHH| 


peakimH pacxoq WHksorekceHa Obl yBenMueH. DpakiHA MacuAHOTO cu108) 
CT. Kum. 53—54° npu< 1 mm, 720 1,5065; d® 1,1305. | 


Hatieno %: C 64,23; 64,28; H 7,411; 7,13 
CgHsO2. Brruvcneno %: C 64,28; Hip .44 


¢ 

Penusrvzpason MouJlyyeHHOrO AMKeTOHAa NMoce NepeKpucTaWIMsalMuM 43 
CiHpTa MuiaBuTca pu 149,5—150,5°. CmeuianHaa mpo6a c dennsrngpa30HOM 
1,2-jMKIOreKCaHAHOHA 3aBeNOMOrO CTpoeHuA MvaBuwlacb MpH 150—151°. 


,, ‘Haligeno %: C 74,10; 73,93; H 6,88; 6,74; N 18,31; 18,46 
CygsHooNa. “Brruncneno %: C 74,00; E6385: N 19,45 


IlponykT c 9Mnupuueckol Popmy aod C,H,,O, spmanael 
B Buse OesbIX KpHcTa0B (3,03 r) 43 (pak BOAHOrO COA Cc T. KHIM. 50—90) 
uw 46—48° np | MM mp oxmaxKyenuu ux go 0+ + 5°. Mocae nepexpuctanau 
3allWH H3 STHJalleTaTa WwiaButca mpH 136—137°. | 


Haligqeno %: C 62,76; 62,65; H 9,04; 8,9 
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IIpu o6pa6orke mpogyxta | N Bogupmm pacrsopom NaOH bs reyenue 26 yac. 
pH KOMHATHOH TeMIepatype Obiia BLIZeeHa (pH MoxKuceHuN) alMMMHOBaAd 
a«uclloTa. Crpoenve yKasaHHoro COeqMHeHHA B HaCTOsIee BpemMA ycTaHaBuIH- 
BaeTca. 

2-HuTpounkaorekcaHoOw BbIeleH B BHe KPHCTAaNOB U3 
<ppakI\HH BOsHOrO c0A c T. Kun. 88—90° npu <1 mm (4,75 r) mpu oxaxKyennu 
ee yo 0+ -+ 5°, nepekpuctani30BaH M3 Jurponna, T. nm. 46—47,2°. Temmepa- 
Typa MaBJIeHHA CMElAaHHOW: MpoObl C CHHTeETHUeCKHM 2-HHTPOMMKJOreKCaHOJIOM 
46,5—47,5°. IIpoussoqHoe c 3,5-qHHUTpOOeH3ONNXMOPpUAOM TMaBuOcb Mpu 
145—146°. Jlenpeccuu Temnepatypbl NaBeHHA CMELIaHHbIX Mpo6 c MpousBon- 
MbIM CHHTe3MPOBaHHOrO 2-HUTPOWMKIOreKcaHOsa He O6Hapy2KeHO 


Hatigena %: N 12,32; 12,48 
CygHisN3Os. BurancueHo %: N 12,39 


Ilo aHHBIM H.-K. CIeKTpaJIbHOrO aHasIM3a 2-HUTPOLMKJIOreKCaHOW HaXOMUTCA 
‘B CM€CH C MOHOHHTPATOM 1,2-lMKsIOreKCaHAMONIa TakxKe BO (ppaKUMAX C T. KUM. 
Ao 97° npu <1 mM (scero 7,44 r). 

MowouuTpaT 1,2-uHvKMOreKCaHAvHOMa UeHTHpuuupoBaH 
M10 H.-K. CNeKTpy NorsouleHHA BO (pakWHAX BOAHOTO cuIOA Cc T. KuN. 88—90° 
mm 91—94° npu <1 MM npH conocTaBjeHHM CO CHEKTPpOM CHHTeTHYCCKOrO MOHO- 
wuTpata 1,2-uuKsorekcaHqHoa H JaHHbIMHM, MpHBemeHHbIMH Bpayuom (°). 

ARMUNHHOBAA KUCAOTA BbieteHa U3 2PUpHOM BLITAKKU, Nowy- 
“CHHOH Mp SKCTpaKUHH No_KuceHHOrO BoyHOro culos. Ilocne TpexkpaTHoH 
BOSIOHKH MulaBusacb upuH 150—150,8°. T. ma. cmeuiaHHol mpoObl c yHcTOH ayu- 
MIMHOBOH KucOTOH 150—150,7°. 

ITaBpemeBakH KUCAIOT A BbleleHa H3 CMeCH JBYXOCHOBHBIX KHCJIOT, 
MOJIYYeHHBIX B OCTATKe Mocye BbINapHBaHHA MpoObl BOMHOTO CJIOA (CM. BBIIUe). 
Cyxo ocTaToK pacTBopasica B Boge. J[oOaBeHHeM HaCbILeHHOrO pacTBopa 
XJOPHCTOFO KaJIbIMA KMCJOTA Oblia OCaKTeHa B BULLE KaJbIMeBOH CoH. BpimasB- 
alad COJb MpOMbITa HECKOJbKO pa3 ropsueH BOJOH u pasomweHa 30% HCl. 
MuorokpaTHoH 9KCTpakiHeli S*pHpOM MaBeeBad KUCOTa OblIa MSBIeTeHa 43 
BosHOrO pacTBopa. Ilocne TpexKpaTHOM BOSrOHKH KMCOTa MWaBuach pu 
186°. T. na. cmemiannol nmpo6bl c 4HCTOH maBeneBoli KucCOTOH 186—187°. 


Hatigeno %: C 26,64; 26,73: H 2,22; 2,23 
C2HsOog Buruvcneno %: C 26,67; Hl 2523 


 'AutTapuasa KucAOTA OOHapyxKeHa KavecTBeHHO B CMeCH’ JBy- 
OCHOBHbIX KHCJIOT MO HHTeCHCHBHOM 2KeNTO-3eNeHOH dmyopecieHunH (o6pa3s0Ba- 
Hue CYKUMHHIGTyopeciienna). 

ABTOpbl! MpHHocaT OmaromapnHoctp H. A. Uymaesckomy 3a BbITIONHeHHe 
M.-K. CM€KTpasIbHOrO aHaJIv3a HCCIeJOBaHHbIX CoeqMHeHHH. 


VWucTuTyT HepTexumMHuecKoro CHHTe3a Tocryn“so 
Akayemun HayK CCCP ji2 VII 1960 
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XHMH # 


JI. H. KOMHCCAPOBA, JI. H..{KOPAHOBA iB, E. MJIOWEB 


O CHHTE3E HW TEPMHYECKOH YCTOMYMBOCTH AMIHAPATOB 
OKCHHHTPATOB WHPKOHWA HW PA®HHS 


(I1pedcmaeaeno axademuxom B. H. Cnuyoinoim 24 VI 1960) 


Hutpatbl WupKOHHA HM rasHHA NpHoOperaioT BCe OombUiee 3HaYeHHE B TeX- 
HOJIOTHH STHX 3JIEMeHTOB, OCOG€HHO, B CBA3H C pa3BHTHeEM SKCTPaKUHOHHBIX. 
MeTOOB pa3zyeieHia. OnHako O cocTaBe HM CBOMCTBaX HHTpaTOB WHpKOHHA B 
JIMTepaType WMEIOTCH BeCbMa HeMOCTATOUHbIE WH MPOTHBOPeyHBble MaHHble; 
HUTpaTbl radHHA Boole He ONHCaHI. 

OKCHHUTpaTbl WHPKOHHA OObIGHO NowyyaloTCH MpH BpMlapHBaHHH a30THO- 
KHCJIbIX pacTBopoB (1°), B 3aBHCHMOCTH OT TeMMepaTypbl HCMapeHuaA MOryT 
OOpa3s0BbiBaTbCA COeIMHEHHA pa3snMyHOrTO cocTaBa  (*°*,",8): 3ZrO2-2N20s, 
ZrOz -N2Os,  ZrO(NOs)2-2H2eO, ZrO(NOs)2 - 31/2H20, ZrO(OH)NOs, 
ZrO(OH)NOs -2H20. Yxa3aHHble OKCHHHTPaTbI, MO MHEHHIO MHOrHX aBTOpPOB (°) 
ABJIAIOTCA TPOLYKTAMH OMpPeMeeCHHbIX CTAaLHH THApPOH3a HOPMAJIbHOrO HUTpaTa 
uupkKoHua. B 3aBHCHMOCTH OT yCJIOBHM ONbITa (KOHICHTPalHH a30THOH KHCJIOTHI 
M IHPpKOHHA HW TeMIepaTypbl BbIMapHBaHHA) MOHKHO NOJYYHTb OKCHHHTpaTHr 
UMpKOHHA HW rapHHA pa3mHuHOrTO cocTaBa. J{nruzpaT WMpKOHMAHUTpaTa 
ZrO(NOs)2-2H2O — 6enoe KpucTasmMueCKOe BeWLECTBO, XOPOlMO pacTBOpHMoe 
B Boe — OOpa3syeTca IIPH BbILepKUBAHHH a3OTHOKHCOFO pacTBOpa rH~ApooKucH 
UMPKOHHA Hall KOHWeHTpHpoBaHHOK He2SOs (°) usm B Mponecce ero BLINapHBaHHA 
mipH 65° (5). Tloppitienue Temmepatyppi 20 100° npuBonHT kK OOpas0BaHHio CTeK- 
JIOBHAHOH MaCCbl, COCTaB KOTOpOH oTBeyaeT dopmyse ZrO(OH)NOs. B mpo- 
mecce TepMuyeckoro pa3somweHHA ZrO(NOs)2-2H2O Taxxe HaOmtogaeTca 06- 
pas0BaHHe OKCMHHTpaTOB pa3uM4uHOrO cocTaBa (°): 3ZrO(NOs)2-ZrOz-7H2O 
(110°), ZrO(NOs)2-2ZrOz -4H2O (150°), ZrO(NOs)2 -7ZrOz -5H2O (215°), 
ZrO(NOs)2-10ZrO2-4H2O (250°) w TombKO Bbillte 250° o6pasyetca ZrOz. Oxcn- 
HHTpaTbl WHPKOHHA, B KOTOPBIX cooTHOWeHHe Zr : HNOs meuee 1: 2, n0xo 
PacTBOPAWTCA B BOse, NPHYeM HX BOAHHIC PaCTBOPL! CHJIbHO OMaJIeCIMpytor. 
CyelyeT OTMETHTb, YTO TIpoule BCero NOMyyaeTcA AHTHApaT HUTPaTa WHpKOHH- 
da. OWHaKO OOJIbIUMHCTBO METORHK ero MOMyYeHHA TpyQHO BOCIpOH3BORATCA;. 
OObIUHO COCTaB Hpeliapata oOTBeyaeT MpHOmH3HTebHO dopmyse ZrO(NOs)e- 
-2H2O, HO Comep2KHT HHOTa B 3HaUHTeIbHBIX KOJIHYCCTBAX JPyrHe OCHOBHBIe 
HUTpaTbl, IJIOXO pacTBopHMble B Boye. Ilostomy npegxcTaBAer HHTepec H3bIC- 
KAHWe BOCIIPOH3BOAMMBIX CIOCOOOB CHHTe3a HHJMBHyaJIbHbIX HHTpaTOB WHp- 
KOHHA MW rapHuA MW H3yyeHHe MX CBOKCTB. B HacTOAMeM COOOMLEHHH MpHBeeHbt 
pe3yJIbTaTbl HCCIeEMOBaHHA B OONACTH CHHTe3a JHTHApaTOB OKCHHHTpaTOB UWHp- 
KOHHA WM rapHHA MW JaHHbIe NO HX TePMHYeCKOH yCTOHYHBOCTH. 

B mpomecce MeqyIeHHOrO yapHBaHHA paCTBOPOB CBexKeOCaKICHHBIX THAPO- 
OKHCeH _B KOHIEHTpHpOBaHHoH HNOs mpu pa3uiMuHBIX TemMepaTypax, He Tpe- 
BbIMIaIOWHxX 100°, H mepemeHHOoM kosMuecTBe HNOs He yflasiocb NosyyuTh 
HHIMBUyaJIbHOrO coeqHHeHHA. BeposTHO, 93TO OObACHHETCA TeM, YTO CBEKe- 
OCAKCHHbIC FHPOOKHCH COLepKaT BeCbMa OObWOe UH MepeCMCHHOE KOJIHYECTBO- 
BOJbI, BJIMAIOULee Ha CTeMeHb FHApOMH3a HUTpaTa. IlosTomy NomyualoTcA CMeCH: 
Pa3JIM4HbIX OCHOBHEIX HHTpaTOB WHpKOHHA uM radHHa. TuzpookucH WHpKo- 
HHA WM radHWA, BbICyWICHHbIe Ha BO3AyXe JO NOCTOAHHOFO BeCa, TaKKe OKa3a- 
JIMCb HEMPHPOAHBIMH [Ist CHHT€3a, TAK KaK IPH BbICyWIMBaHHM pe3KO CHHKaer- 
CA HX PaCTBOPMMOCTb B a30THOM KHCOTe JOOOH KOHILCHTp ann. 
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roost u3OexKaTb BOSHHKIWHX 3aTpyAHeHUH, JIA CHHTe3a Oblua HCTOWb30- 
BaHa BOCbMHBOJHad XJIOPOKHCh WHPKOHMA (raHMa), KOTOpad CO_ep2xKHT AHHOH 
JeTYYeH KHCJIOTbI H CTpOro OMpeseieHHOe KOHYCCTBO KPHCTAJVIM3alHOHHOM 
pogbl. Mcxogupie coeqMuHeHuA WHPKOHMA HM rapHUsA Opimu CeKTpasbHO YHCTBIMH 
M coqepxKanu TombKO 0,03% Hi u 2% Zr, coorsercrBenno. Onpeqenennas 
HaBecKka COM OOpaOaTHIBalach pa3snHuHbIM KOnHYecTBOM 100% HNOs; 
Becopoe cooTHomleHHe MeOz:HNOs menasmocb or 1:3 go 1:6. Uepes 


_ a 


Puc. 1, TepMorpammet ZrO(NOs)2+2H2O (a) x HfO(NOs)2-2H20 (6).[{CpenHaa cKopocTb 
‘hy HarpepaHHnA 8—10°/muH 


A30THOKHCJIbIe paCTBOPb! MpOfyBasicA BOsLyX BO WCueC3HOBeHHA XKeJTOFO OK- 
pallMBaHHA, 3aTeM OHM BbINapHBaIHCb JOCyxXa Ha BOAAHOH OaHe mpu 60° u 
MOCTOAHHOM TlepemeluHBaHHH. Bce mojyaeHHble TakHM OOpa30M Mpenapartsr 
XOpOWO pacTBOpAJIHCb B BOe HM NO AaHHbIM XHMHUYCCKOFO aHasIH3a MMeJIM M0- 
CTOAHHHIM CcocTaB. I]pH MHOrOoKpaTHOM MOBTOPeHHH OMLITOB pe3yJIbTaTbI MOs- 
HOCTbIO BOCIIPOH3BOAHHCb. ONTHMAJIbHbIM COOTHOWWeHHeEM MeOz : HNO3 moxxo 
cuuTaTb 1: 4,5. B stom cmyyae copepxaHHe xsjIOpa B KOHEYHOM MMpOmyKTe HE 
npespiuaer 0,006% . 

B MouglyueHHbIxX COeCIHHEHHAX Olpemesaoch cogepxaHue ZrOz u -HiOe 
IBECOBbIM MeTOZOM Hu N2Os no metogy JleBapya. KonuyecTBo BOjbI paccuHTbIBa- 
JIOCb TIO pasHOCTH Beca NoMyYeHHOrO Noce NpOoKaNHBaHUA BeulecTBa upu 900° 
WO MocTosHHOrO Beca. HwxKe MPHBOAATCA pe3yJIbTAaTbI aHaJIH30B, ABJIAIOWNIHXCA 
CpeqHHMH 43 3—4 OMbITOB? 


- ZrOz, % HiO:, %  N,Os, % HO, % MeO,:N,O,: H.O09 


Bogubili OKCHHUTpaT UMPKOHHAls, 46,24 —* 39,96 13,80 4 910,99 ie 
Bogubili OKCHHUTpaT rapHua — 58, 98 30,37 10,65 9° 4520 1 02ree2, 10 


B cooTBercTBHH C JaHHbIMH aHasIH3a CHHTe3HPOBaHHBIM COCJMHEHHAM CweLyeT 
apunucatb mopmywi: ZrO(NOs)2-2H2O u HfO(NOs)2-2H20. 

J[MrvupaTbl OKCHHHTpaTOB WMpKOHHA UW rapHNA MpexCcTaBsAtoT CoOoK Gempie 
<pucTanmMueckue BeulecTBa. Ilo MaHHBIM ONTHYCCKOrO aHaJIH3a AX KPMCTaJbI 
aHHSOTPONHbI. Opnako BeIHUMHbI MoKasaTeneH MpeOMJeHHA OIM3KH MexK]Yy 
s060H, MOSTOMY HaM yanOCb OMpemeNHTh JIMUIb UX CpemHve 3HayeHHA. H3me- 
J€HHA MpPOBOLMIHCb MMMEPCHOHHBIM MeTOQOM pu 22°. Tlomyuenubie BeMUHHI 
Qcp OTUMYAIOTCH HesHauNTenbHO HM paBHBl 1,592-+0,001 gna ZrO(NOs)2-2H20 
f 1,558+0,001 gna HfO(NOs)2-2H2O. Pa3nuuue B 3HaYeHHAX MMOTHOCTeH 
‘aKxKe HEBEIHKO: 2,267 u 3,144, coorpercTBeHHO jima ZrO(NOs3),-2H,O u 
4fO(NO;),-2H,O (ompeqenenve m0THOCTeli MpOBOAHOCh NMHKHOMETPHYyeCKH 
ipH 20-+0,1°). 

IIpeppatenua OKCHHUTpaTOB WMpKOHHA M TapHHA, MpoTeKatollve npH 
(arpeBaHHH Ha BO3yXe, H3y4aJIMCb HECKOJIbBKHMH MeTOJaMH. 

+ ONbITHI 10 ompegemeHuio cocTaBa OCTaTKOB, MOJIYYeHHBIX WyTeM MpOKaJin- 
AHUA COCMHEHHM YO MOCTOAHHOFO BeCa, MPOBOAMJMCh CJleLyIoulHM OOpasom. 
Hapecxa cone (0,1—0,5 r) momemlanacb B cymiMuabubIi wKap (40—200°) wan 
“My@ebuy10 meqb,(250—500°), Harperpie 10 3ayaHHoH Temnepatypbl OTKa0- 
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HCHHA B TemMilepaTypHOM pexkuMe cocTaBiamH -2°, +10°, coorBercTBeHHo. 

OctTaTKH B3BeCIIMBaIMCb H aHasIM3HpOBatucbh Ha comepxaHHe MeOz2 u N2Os. 

Pesysbratbl HCCeqOBaHHA B HHTepBase 40—500° npeycraBnenbi B TaOu. | Hu 2. 
Tao6auna 1 


PesymbTaTsI HarpepaHua ZrO(NOs)2-2H2O u HfO(NOs)2-2H2O wa Bosmyxe 
JO MOCTOAHHOrO Beca 


. ZrO(NO;)9:2H,O HfO(NO,)2:2H,O 
°o 

sy y6blb | COOTHOIUeHHe yOblib | COOTHOMeHHE 

e, (Beca, %} ZrOz:N20,:H20 iN Osetitolis Beca, %|HfOs:N,0,:H,O ocTaTOK 

40 | 1,24 1:0,99:1,83 \ 0,64 1:0,99:2,00 

60 1,38 1-0,95:2,20 ded 1:0,97:1,62 Kpuctanaimyeckuli 
80 1,66 TEE 1 K pucTasuuyeckuit re PY ono 
100 2,46 4:0,92:2,3) ’ :0,06:1, 
120 | 4°39 |  1:0789:2'37 | 5731 | 1:1/05:1;00 }  Kpucranmuseckut 
140 |} 36,88 1:0,30;0,90 23,76 1;0,45:1,3 Kpuctasmimueckult 
160 | 43,33 1:0,19:0,55 A 31,40 1:0,28:0,48 ; 
180 | 45,15 1:0,18:0,26 PentrenoamMop@ublt | 33°65 1:0,18:0,56 Peutrenoamopupiii 
200 | 48,17 1:0,15:0,417 35, 08 1:0,14:0, 48 
250 | 52,58 1:0,02:0,20 39,20 1:0,05:0,24 Pp 
300 | 53:16 | 1:0;01:0'08 | } PexTPeHoamop@umtt | 36759 |  4:0°01:0,40 J Peutrexoanopouni 
Me oe i \ Monoxauunaa ZrO, ee. rs \ MonoksauuHasa HfO, 


*B  ocraTKax, nomyueHHbIxX mocie mpoKawuBaHua ZrO(NO,;).-2H,O u HfO(NO;),-2H,O mpx 400°, 
comepx atca cuennt NO, u HeOombiioe KomHYecTBO H,O (0,4 —1,0 Bec. %). 


‘Ta6auna 2 
PesyabTaTbl aHaausa ocratKos ZrO(NOs)3-2H20 u HfO(NOs)2-2H20, noy- 


YeHHEIX B pomecce HarpeBaHuad JO 3aqaHHOH TeMMepaTypbl CO CKOpOCTbIO 
8—10 °/muH. 


CoeyxuHenue Tiny ees se Nd) orange 
G ZrO, | Hi, | N,O; | H,0 MeO,:N,0,;:H,O 
ZrO(NOs)2-2H:O0 100 46,23 — 39,07 14,70 1:0,96:2,17 
180 70,46 — 25,04 4,50 1:0,40:0,44 
200 82,08 _ 14,82 3,10 1:0, 21:0,26 
HfO(NO,)2:2H,O0 110 _ 61,66 32,83 5,04 1:1,03:1,00 
200 — 77,82 19,76 6,39 1:0,50:0,63 
240 — 86,96 10,75 2,29 1:0,24:0,34 


TlonyueHHble paBHOBeCHbI€ JaHHbIe MOKa3bIBalOT, YTO COeCAHHEHHA LWHpKO- 
HHA MW rapHHA HeCKOJIbKO pa3sIM4aIOTCA MO yCTOMYMBOCTH H MO xXapaKTepy 
pa3svIO*KeHHA HX IIpH HarpeBaHHH. OG6e3BoxKUBAaHHe JMrHApaTa OKCHHUTpatTa 
IWMPKOHHA HayHHaeTca yxKe pH 40°. B untepBane Temnepatyp 40—120° npo- 
HCXOMT YaCTHYHOR Pa3sJIOKeHHe COCHHCHHA, MpoTeKalollee MeJICHHO 6e3 
H3Me€HCHHA KPHCTaIMyeCKOH CTpykTypbl. Hexoropoe yBesiM4yeHHe MpOWeHTHOrO 
COJepxKaHHA BOMB B OCTaTKe OObACHAeTCA, MO BCE BepOATHOCTH, HECKOJIbKO 
Goble cKOpocThIO yameHuia N2Os uM BbICOKHM MOJIeKyJApPHbIM BecoM N2Os 
cpaBHuTebHo Cc H2O. B untepsBae Temnepatyp 120—200° npomecc pasomenua 
MruypaTa OKCHHUTpaTa WApKOHHA mpoTekaer ObIcCTpO Hu colpoBomjaeTcA 
paspylleHveM KpuCcTasmMueckoH pemetTKu. IIpu Temnepatypax 250—400° mpo- 
HCXOAHT yaneHwue oOcTaBlIMxca HeOombuIMX KOmMUecCTB N2Os (10 Bec.%) u 
H2O (1,5 Bec.%) wu o6pas0BaHue MOHOKJHHHOM ZrQ,. 

Coequnenve rapHua o6mapaer Goble TepMMyeCKOM ycTOM4HBOCTHIO; ero 
pa3lOwKeHHe TakKe MpOTeKaeT MO CTaMAM, KOTOPbIe BbIPayKeHb! Oosee YeTKO. 
B untrepBaie Temmepatyp 60—80° mpoucxoguT yganenue 0,5 MomeKyJIbI BOJBI; 
mpuH 100—120° ycroiiuuB MoHOrMgpaT OKCMHUTpaTa radHuA, peHTTeHorpaMMa 
KOTOpOroO HECKOJbKO OTIMUAeTCH OT PeHTTeHOrpaMMbl AMrHypata; Berle 140° 
CKOPOCTb Pa3JIOKCHHA Pe3KO BO3pacTaeT M MpoTeKaeT pa3spylleHHe KpHCTAau- 
JHYeCCKOM CTPYKTypbl BelllecTBa; TIpH TemMepatypax 250—300° nponcxoguT 
ynamenue ocraTkoB N2Os u H2O; Bpmue 400° o6pasyercs MoHOKWHHHaA H{iOz. 

Ha KpHBbIX HarpeBaHHA COeMMHeHHM, CHATHIX C MOMOMLbIO MMpometpa Kyp- 
HaKOBa, ACHO BUHbI 3 SHAOTEPMHYCCKHX H OHH SK3OTEPMHYCCKHH 9PpexKTHI. 
Pasimaue B TepMM4eCKOM yCTOHUMBOCTH OKCHHUTPaTOB WMpKOHWA HU rapHuA 
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HavOoslee OTYUCTIMBO pOABAeTCH B OGaCTH HU3KUX Temnepatyp. Ilepsrrii 
appekT Ha TepMorpamme ZrO(NOs)2-2H2O (60—100°) cBa3aH c yacTHUHEIM 
PaSNORKCHHEM CCCAMHEHUA, aHamorMyHBrii sdpext (70—110°) aus HfO(NOs)e - 
-2H2O XapakTepusyer MIlb yyanenue MepBO MOMeKYJIbI BOMB, UTO MOATBEp - 
KMAeTCA XUMUYECKUM aHaJIM30M OCTATKOB CoeqMHeHHH (Tab. 2). Bropoti addexr, 
BLIPaKeHHBI Oomee yeTKO Qua HfO(NOs)2-2H 20, oxsarpipaer HHTepBasl TeM- 
nepatyp 150—180° u 160—200°, coorsercrBeHHo, 2A WMpKOHUA HM rapHua u 


CBA3aH C JlaJIbHeHIIMM OOe€3BO2KHBaHHeM H PasJIOMeCHHEM cOeMHHeEHHH; No WaH- 
HbIM XHMHUCCKOTO aHaJIH3a 


B 9TOH OOnacTH OOpa3yerca © rx 
HeycTowuuByit oKcunutpar 2 4 [ 

rabHua  ¢ orHotmennem “7T 

HfiOz : NeQs = 2: 1. Cyme- a0 6 
CTBOBaHMe anaoruyHoro co- F 

CMHeCHHA WHPKOHHA mNpH ii 

MaHHbIX yCJIOBHAX MeHeEe Be- i. 
poatuo. IlocnequHul 2HROTep - 
MHYeECKHH acppeKT XapaxKrTe- 
DH3yeT MOMHOe pa3smomKeHue 
COCIHHEHHH WHpKOHHA H ra- 
HUA, KOTOPOe MpoTeKaeT B 
MHTep Bale TeMNepatyp 186— 


200" u 210—240°, coorser- Puc. 2. Kpupble H3MeHeHHA Beca pH HarpeBaHHH 
CTBCHHO. QKSOTEPMHYECKHE —7-O(NO,)+2Hs0 (a) uv HfO(NO,)2-2H20 (6). Cpennaa 
appek Th! O6yCcJIOBJIeHbI Kpu- CKOpOCTb HarpeBaHua 5—7°/muun. 
CTAJIIU3allMelt MOHOKJIMHHbIX 

OKHCeH WHPKOHHA HM rapHHaA. 

PesyJbTaTbl TpaBHMeTPHueCKOrO MeTOJa aHaIM3a MOMHOCTHIO MOATBepx- 
WaioT NOWyYeHHbIe WanHble (puc. 2). Tak, B Culygae COCEMMHEHHA WMPKOHUA H3- 
MeHeHMe BeCa OOpasila pH HarpeBaHHH BbIPaKaeTCA KPMBOU, Ha KOTOPOH He 
OTMeYaeTCA CYIIECTBOBAHHE YCTOMUMBbIX IPpOMe2KYTOUHBIX COeMMHEHHH. YMeHb- 
meHue Beca Mpenapata mpoucxoguT Bplue 40°; B unTepBane 100—190° Ha6ato- 
[aeTcA HawOobllad CKOpocTb pa3mowKeHua. IIpouecc 3aBepmiaetca mpu 400° 
o6pasoBaHvem ZrOz, B 3TOM CyIyuae MoTepA Beca paBHa 54,1%. Pasnomenue 
Muruspata OKCHHUTpaTa rapHuaA MO MaHHbIM rpaBuMeTpuyecKOrO aHamHsa 
mpoTekaer mo cTaquam. B unTepBae Temnepatyp 80—120° ynansaerca | mon. 
H2O, B o6nactu 200° na6moyaetca OOpaz0BaHHe AHrapHuJIHNTpata HU, HaKOHElL, 
mpu 380—400° mpoucxoguT nowHoe pasloxKeHNve COeIMHeHHA. 

(](Takum o6pa3om, pe3yJIbTaTbl TepMuYeCKOrO UCCeOBaHUA, MOATBEpxKeH- 
HbI€ PCHTTeHOa3soBbIM H XMMWUCCKHM aHaJIM3aMU, MO3BOJIAIOT 3aKJIIOUHTD, 
YTO JHIH{paTbl OKCMHUTPAaTOB. WMpKOHHA HM TrapHHA ABNIAIOTCA TepMH4YeCKH 
HeECTOHKHMH COCHHEHHAMH HM MOMHOCTHIO pa3saraioTca mpH 400°. Pasnowenne 
cOeqMHeHHM TabHua mpoTreKaeT M0 cTaqHAM HM CONpOBOxwKaeTcA OOpas0Ba- 
HH€M MOHOrMypaTa WM HeyCcTOHYHBOrO OKCHHUTpaTa C OTHOIMeHHeEM OKHCJIOB 
HfOz : NeOs = 2: 1. pu warpesanuu ZrO(NOs)2-2H2O monorugpat He 06- 
Dasyerca, CyIMecTBOBaHHe MpOMexKyTOYHOFO COCAHHEHHA BbIpayKCHO MEHEE YETKO, 


9 50 0 180 5604000 7080120140 200 380400 C 


S , 
MockoscKHit HHCTHTYT TOHKOH XHMHYeCKOH TeXHOJIOrHH Tlocrynuso 
um. M. B. JlomoHocoBa 22 VI 1960 
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XHMHA 


B. K. KYCKOB un Tf. ®. BEBUX 


HOBbIM METOJ, CHHTE3A OKCHAPH JIPOCPNHOBbIX KUCJIOT 
(IIpedcmaeaeno axademuxom C. H. Boaedroeuxem 19 VII 1960) 


OxcuapusdocpuHoBble KHCJIOTbI MOJydaloT H3 aMMHOAPHMPOCPUHOBbIX KHC- 
JOT Yepes AMasocoequHeHNA (1), PHApOH30M raNoMapHsPocPHHOBEIX KUCJOT (?) 
HM MeTOKCHapusdocspuHoBEIX KucuIOT (*). Bee TpH MeTOfa OCHOBaHbl Ha 3aMeHe 
ONHOrO H3 3aMeCTHTeNel B aPOMATHYeCCKOM Ape apHsidocpHHOBOH KUCJIOTbI Ha 
PHApPOKCHJI HW JasleKO He BCerfla MPHMCHHMBI, MOSTOMY YHCJIO H3BECTHbIX OKCH- 
apusiocpHHOBEIX KHCIOT HeBemHKO. Jleuep c corp. (*) NomyuunH apudocpuHo- 
BbI€ KHCJIOTHI POC*OpHHPOBaHHeM YIJIeBOJOPOAOB WM aJIKHapHJIOBbIX SPMpPOB 
MeHTacyJbpusom coctopa u MOcMeLyIOULMM THAPOMM30M MOJYYeHHBIX apHudoc- 
cunyucysbdugzos. Jlia docdopusMpoBaHHA GeHOJIOB STOT MeTON Helpurosen, 
Tak KaK OHM OOpa3yloT c MeHTacysbpugom docdopa apustuodocdatn (°). 
B Hactosujei paOore nosyausM OKCHapHdocPuHOBbIe KHCJOTLI PocdopuNpo- 
BaHueM (peHHJIOBOrO a:pupa KPpeMHEBOH UH OOPHOM KHCJIOTHI NeHTacyibP~UyOM 
docopa c Nocwely!ouLuM THAPOJH30M, MO Cxeme: 

Si (OCeHs)4 + PaSip — Si (OCeHaPSe)4 + 2H2S; 


Si (OCeHaPSe)4 -+ 15 H2O — 4 HOCsHaPO (OH)2 + 8HeS + HeSiO3. 


IIpaxTuuecku peakuHa docdopHMpoBaHHA TipoTeKkaeT He JO KOHIa, WIM 
2*Ke IPH PHAPOMH3e YaCTHYHO OTILelliaeTcA octopHaA KuCcIOTa M Moy4aercaA 
(peHO, KaK 3TO OTMe¥asOCb H NpexKHHMM UCCemoOBaTenAmu (°). HuTpoBaHnem 
N-OKCHeHHPOCPUHOBOH KUCJIOTHI MOJyuYeHa NMKPHHOBaA KUCJOTa; aHaJiorH4y- 
HO H3 M-Kpe3HIPOCPHHOBOH KUCJIOTHI TOJYYeH TPHHHTPOMeTaKpeso.l. 

OxKcueHuJl- H OKCH-M-Kpe3sHocuHOBble KHCJIOTbI JIErKO OOpa3sy!OT TBEp- 
Abie TIpOLYKTbI MOMMKOHLeHCaLMH c cdbopMasbazerufomM. Ha ocHoBaHuu 93TOrO Hu 
peaKWHH HHTPOBaHHA OYeBHAHO, YTO H3 M-Kpe3OJla MbI NowyunH 1|-mMerHs-3-— 
oKxcH6eH301-6-cpocoHOBy!0 KHCJIOTY. OKcHapHsocPuHOBbIe KHCJOTHI BCTYMAaloT 
B PpeaKUMIO as0coueTaHHs Cc OO6pas0BaHHeM a30KpacuTesel. 


QIKCNeCPHMCHTAABHAA YWACTH 


CunTes okcudenusdocuHoBoh KucoTH. B KpyrsioyqOHHOH Kovl6e, c Me- 
MasKOH, OOPaTHbIM XOJIOLHIbHNKOM C XJOpKaJIbyueBow TpyO6KOH Hu TepMome- 
Tpom, K 500 r (1,2 r-mona) TetpatbeHokcucuaHa, MomyyenHoro uo (*), mpu- 
OaBeno 133,2 r (0,3 r Mona) nentacympduna cbocdopa (TexHHYeCKHH C T. TW. 
275—276°). Cmecb HarpeBaM pu nepememmmBaHHu 12 uac. npn 155—170° 
JO TIpekpaulleHua BbIeeHuA cepoBogzopoga. Ilocme oxnamwKaeHuA WOOaBHIH T0- 
creneHHo 500 Mu BOmbI MH CHOBa HarpeBau 20 uac. Ilo oKoHYaHMH rHypomHsa 
(IpekpallleHHe BBI.eeCHHA CepoBOOposa) OTPULTPOBLIBaJIM KPeMHEBYIO KHC- 
NOTY. PeHOMbHbI COM OTAEMHIH, a BOLHbIi pacTBOP SKCTParupoBasU HECKOJIb- 
KO pa3 S3PHPOM, BBITAKKH OOEIHHUIN C (beHOJbHBIM COeM. Boul cnow yna- 
puBaiu oO */, O6beMa, Mp OXMaxKTeCHUN M3 HeETO KPHCTAaMH3OBaacb OKcHipe- 
HuspocunoBad KuCcOTa 53,5 Tr (25,6% or Teopuu, cuuTaa Ha P,S,)). Kucnota 
mocie KpucTannHsanHH “3 6 N HCl umeer t. na. 173—173,5°. 


Fatineno) %: \@ 415273 °41),27; 4.44 4024 P7895 13.04 
CgH7O4P. Boruucneno %: C 41,39; Hea Ob: P 17,79 
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H3 paBHOMovleKyApHOrO KONMYECTBa TpH@enus6opata aHaJOFHYHBIM CHO- 
co60m mouyyeHo 20,8 r n-oKxcnennsdocpuHoBoh KucnoTH (7,5% OF TeopHH). 

CoM UleOUHEIX METAIOB n-oKcuenumocpunoBolt KUCOTHI XOpoIO 
a comm Ba, Ca, Pb nmoxo pacTBopHMp B Bose. 

Koumencanua c bopManbgerugom. 5,1 Fr (0,3 r-mons) 
N-OKCHPEHHJIPOCPHHOBOH KuCIOTE, 5,3 r 32% dopmanuna u 1,5 ma 25% Boz- 
HOrO pacTBOpa aMMHaKa HarpeBawn Ha Oane 1,5 vaca, nocwe vero Bhilana CMOula. 
Ee pOMbiyid BOOK HM CyliMnu 3 yaca mpH 150°. Tlonyyeno 6,2 rTBepzol opax- 
KEBOH CMOJIbI, KOTOpad cogepxuT P, C, H, yo 300° ne usmenseten, HepacTBo- 
DHMa B Boe HW OObIMHBIX PaCTBOPHTeAX. 

CuutTe3 o-kKpe3unaPocmPuHoBoH KuCaAOTH. Ananorny- 
HO Tipeybiyuyemy u3 392 r (0,86 r-moua) TeTpa-o-KpesHJICHIMKaTa, NOy4eHHOrO 
m0 (°), u 89 r (0,2 r-mona) nenTacybpuga dochopa nonyyunu 53 r oxcuKpesua- 
pocPuHoBon KuCcNOTH. KucnoTa uacTHYHO pacTBOpuMa B adpupe u o-Kpe3oue. 
[id ee H3SBIeVeHHA S*UPHIi pacTBOP O-KPe30Jla SKCTParupOBasIH HECKOIbKO 
Da3 3% pacTBOPOM COsbI, ULEIOUHbIe BLITAKKH MOLKUCIMIM COMAHOM KUCOTON, 
A3BUIEKIH SPHPOM HU MO OTTOHKe Supa Nonyunsu eme 7,2 r o-KpesnsdocuHo- 
BOH KMCOTEI, Bcero 60,2 r (40% Ha P,S,,). Ounmann kpucTannu3annei 13 
pvechiChe tr... 160°. 

Hattmeno %: C 44,33;.44,32: F547; "5,04; (P4955 283 toto 
C;H,O4P. Butuucmeno %: C 44,69 H 4,82; P 16,46 
o-OxcukpesuidocpuHoBaa KHCIOTa XOpOWIO pacTBOpHMa B Bose, cnuprTe, 
alleTOHe, Xy2Ke B supe. HepacTeopuma B Oens0ule, neTponeHoM sdupe; com 
Li, Na, K xopomo pacTBopumb B Boge, comu Ca, Ba, Pb B Boge pacTBopsriotes 
TIOXO. 

CwuHTe3 n-Kpe3unmocmuunoBok KkucaotTH. Peaxuuto 
IPOBOJWIM aHasIOrH4HO CHHTe3y O-KpesHdocpuHOBOH KHCNOTH. Brixon 30 Fr 
20%, cuuTad ua P4S,,. Tlepexpucrannmusopannan u3 6N HCl; tT. na. 218°. 

Hafiyeno %: C 45,22;°45,15; H 4,55; 4,54; P 16,18;416, 49 
C;H,OaP. BriuncneHo %: C 44,69; H 4,82; P 16,46 


KucjoTa XOpolo pacTBOpuMa B Bose, CNUPTe, alleTOHe, TPyNHO pacTBopuMa 
3 apupe M HepacTBOpuMa B Gex3oue; comm Li, Na, K xopowio pacTBopHME, Cou 
3a, Pb HepacTBOpHMBI B Bose. 

CuuTe3-m-Kpe3unahdocmpunoBonk KuUCAOTH. Peaxuna 
IpOBOANMach aHasoruuHO pelbiAymemy. Hlonyseno 11,5 r cuponoo6pasxHont 
u-Kpe3usocmvHOBOKM KUCOTHI, NpHOmM3uTenbHO 30%. IIpu crosnuu 20 dHeli 
8 SKCHKATOpe MpOyKT OKPHCTaJVIMSZOBaICA. 

Cweres asOKpacuTena Cc nN-RNASOHNTPOHeH So 
10M. 1,5 r m-KpesuscbocduHOBoi KHCOTHI pacTBopHn B 20 Ma 2% eKoro 
iaTpa, NoOaBusu ey UM coveTamM C WHasO0pacTBOpOM u3 1,4 r NapaHHTpoaHHun- 
ta. CoueraHue mpotekaso 6 uac. Tlonyuexo 1,75 r opamwKeBoro KpacuTes. 
TepekpucTamMsoBanu M3 clupta. 

3 Hatgzeno %: N 9,4; 9,45; P 42,2; 42,32 

CysHy2OgNsP. Beruncneno: %; N 12,5; P 9,22 
Kougzencanux c dbopmMaabazerugzom. Ms 4 r n-Kpesumdoc- 
HHOBOH. KHCOTHI NOyuuIH 6,3 r CMOJIbI AHAJIOrHYHO CHHTe3y H3 N-OKcHpeHULI- 
lOCPUHOBOH, KUCJIOTHI. 


MockoscKkui rocyfapcTBenubiii yHHBepCHTeT| Tloctynuaio 
uM. M. B. JIlomonocosa 16 VII 1960 
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Nornangn AkafemMun wnayk CCCP 
1961. Tom 136, Ni 2 


_XHMHA 
Bb. M. MHXAHJIOB u B. A. JOPOXOB 


BOPOPrFAHHYUECKHE COEMHHEHUA 


KOMMJIEKCHbIE COENHHEHHA BOPAHA H ®EHWJIBOPAHA C JMSTHJIAMHHOM 
WM HEKOTOPDIE HX MPEBPAWEHHA 


(ITpedcmaeaeno akademuxom B. A. Kasancxum 7 VII 1960) 


IIpu BsaumMogelicrBun uMeTHJIaMuHa M AMOopana Buoepr u corp. (*) mony- 
UAJIM J[MMeTHJaMHH-OopaH, MpeBpalllatoululicaA Ip HarpeBaHuu B Ouc-(quMeTHAI- 
aMHHO)-2HO0paH. ITH Ke aBTOpb!l Ip WeHCTBHH AMITHMAaMHHa Ha MOOpaH BBbI- 
jleiusM OeclBeTHOe TBepfoe BeWLeECTBO HW NpHNuCamM eMy CTpOeHHe TH9THIaMHH- 
6opana (‘). Hegapuo Bepr u [ya cuHTesupoBasH pA KOMIVICKCHBIX COe¢JMHEHHH 
OopaHa C WHKJMYCCKHMH BTOPHUYHbIMH AaMHHAMM UM IpeBpaTHJIH HX B COOTBET- 
CTBYIOW[Me aMHHOOOpaHEt (’). 

Ucenexya peakilviO M@eKLy TH39THIaMHHOM H AHOOpaHOM B SPUPHOH cpere, 
MbI HallJIM, YTO IPH 3TOM OOpa3yercaA c BHIxOZOM 90% jMaTHMamMHH-OopaH (I). 


2 (CoHs)2 NH + BeHe — 2 (CeHs)2 NH-BHs 


BonpekH JaHHbIM BuGepra u corp. ('), I mpeacraBaseT coOOoH He KpHcTalIMye- 
CKOe€ BeLLeECTBO, a MeperoHAIOMLyIOCcA B BaKyyMe GOecIIBeTHY!O XKHKOCTb, yCTOH-— 
YHBYy1O IPH KOMHATHOM TemmepaType K Boge H CIIMpTaM. | 

AnaJIOrudHO BeleT ceOA MO OTHOMIeHuIO K WuaTHaMuHy 1,2-qHdpeHHsIHOO- 
pan, TaqkO MpeBpalilaiouluiica B QMSTHJaMUH- (peHu1O0paH (11), 3HAYATEJIBHO 
MeHee TepMuuecKkH ycToMuuBpti, uem I. 

2 (CeHs)2 NH + (CeHs BHe)2 —» 2(C2Hs)2 NH-HeBCeHs. 
(11) 

OnpememeHue MOuJeKyApHoro Beca MosyyeHHbIX coequHeHHH I u Il Kpuo-- 
CKOMMYCCKHM METOJOM YKa3bIBaeT Ha TO, TO B OCH30JIbHOM PaCTBOpPe OHH acco- 
WMHpOBaHbI. BepoxTHO, B 2KMKOM BHJe accOlwaluaA 3TUX COeCAHHeEHHH BbIpa- | 
*KeHA B elle OOVIbINel CTeMeHH, Ha YTO YKa3bIBaeT CPpaBHHTebHO BbICOKad TEM- | 
mepaTypa KMMeHHA AMITHaMUH-Oopana (I). 

Jiustuiamun-Oopau (1) mpu 130—150° rmaqko npeppalitaetcaA c BbIqeueHHeM 
Bogopoya B Ouc-(qu9THIaMMHO)-tnOopaH (II1), mpegcraBasatouyuh coOoH KpH- 
CTAJIIMYECKOe BEULECTBO, BO3TOHAIOMLeecA B BaKyyMe 


2 (CoHs)2NH -BHs = ((C2Hs)2 NBHe)2 < 2He. 
(I) (ITI) 
{II moura He pearupyeT MpH KOMHATHOM TemilepaType Cc BOJOH H CIHpTamu, 
pple 60° pearupyeT Cc 3aMeTHOM CKOpOCTBIO. 
Jimetunamun-enus6opan (11) pu Harpesanuu (90—150°) B BaKkyyme 
MpeBpaliaerca C BbIAeeHHeM BOMOpORa B CMeCb ANeHU-7uITHMAMUHO-Oopa (V) 
4 M3TMMaMUHO-Oopana (VI): 


| 


—2H, H 
2 (GHa)e NH -HaBCstiee 2s (2GskiEB ee aaah lae (CsHs)2 BN (CeHs)2 + (C2Hs)2NBHo. 
2015)2 


(II) (IV) (V) (V1) 
JueTusamnuo-Gopan (V1) ynaBiuBasca B IOBYIUIKe, OXaxKaemoH 0 —70°, 
B BYJ€ NOABMXKHOH XAKMAKOCTH, KOTOPaA Mp MOBbILIeEHHH TeMMepaTypbl C pa3o-| 
rpeBaHveM JHMepHsyeTcA B KpucTaMuecKuh Ouc-(MM39THaMUHO)-7uOopan (IIT). 
Ha nepsot cTaquu nuponuTMueckoro mpomuecca, oveBHAHO, oOpa3yercal 
(peHHJI-H2THMaMUHO-GopaH (IV), KoTOpplii 3aTeM CuMMeTpu3yetca B (V) H (VI). 
Peaki\ua CHMMeTpH3alluu HMeeT OOpaTUMBIM XapakTep, MH B YCJIOBHAX yaleHHA 
VI u3 cceppt peakuun paBHoBpecue IV = V+ VI wemnkom cmemaetcaA BIIpaBo.} 
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Ecam muposmns Il mposoquTb mpu aTmMocdepHoM jaBsleHuu, TO Nomyuaetca 
Hapsgy c AudenunqusTHaMuHO-Gopom (V) dpakuna, OypHo pearupytoulan co 
CNHPTOM C BbIJeeHHeM BoROpofa. Takand Ke dpakuUuA Nowyyaetca pH Harpe- 
pannH V u VI. Ilo ananusy QanHan dpakuna npenctaBsser co6oi IV, BeposTuo, 
c npumecio III, or koTroporo He yfaeTCaA MOJIHOCTIO OCBOGOLUTECA MeperonKoii. 

Mutepecuo, uto bepr u By uccneqopanu AucnponopuMoHMpoBaHHe MeTHII- 
UJMSTHaMMHO-OopaHa B JMMETHJI-((H9THaMHHO)-6op H AHMeTHJIaMHHO-OopaH 
HalllJIM, 4YTO Mpowecc MMeeT PaBHOBeCHbI xapaxKtep (°). 

Buc-(4M2THaMHHO)-fHOopanH pearupyer mpu 100° c x-6yTHAMepKanTaHOM 
Cc OOpasoBaHHem H-OyTHJIMepKalTo-(AHSTHIaMHHO)-6opana, MpeszcTaBlsroulero 
coOoli HOBBIN THM 3aMelleHHOrO GopanHa. 

SCaH 9-4 
((CoHs)oN @BHo)s [20-CaH SH -+f2f(CoHs)NBC i Ho 
H& 
(VIIa) 


AujKYJIMepKanTo-(2H3THaMHHO)-Gopaub! (VII) MoxHO MOUIYUHTb C BbIXOJJOM 
85% HenOcpefCTBeEHHO JlelCTBHEM MepKalTaHOB Ha JM9THJIAMHHO-Oopan Mpu 100°. 


SR : 
(GaN -BH, + RSH > (CsHs).NBC 1B 
H 
(VII) 
a) R= nx-CaHy, 6) R = a-CeHy. 


Ilo-BugquMoMy, TIpolecc mpoTekaeT Mo cyemyroulel cxeme: 


—H, 
PENEPESs RSH = (GH).N—H —- (GHssN H _g Os 
[2 (CH NBC 
(1) Hep sR. H2.B — SR at 
(VIII) (IX) (VII) 


CorsiacHo STOMy, Ha MepBOH cTaquu peaKiluv BOSHHKae€T pH BbILeeHHH 
BOMOpOa KOMIMMJIeKC AMSTHAMHHA C aJIKusIMepKallTO-6opaHom (VIII), mpe- 
OOpa3ylollHiicA B KOMIJIeKc JHSTHIaMHHO-Oopana c MepkanTanom (1X). Ilocaeg- 
HHH OTIULeNIAeT BOMOpOA, MpeBpalasncs B VII. 

ANKMJIMepKaliTo-(AH9THIaMUHO)-Oopaubl (V1) — 2xHAKOCTH C HEMpHATHBIM 3a- 
MaXOM, ObICTpO OKHCJIAIOWIMeCH Ha BO3LyXe HM NeperoHAIOlHecd B BakyyMe 6e3 
passoxmKeHna. Onu cyllecTByIOT B MOHOMepHOH opMe, 4TO OOycJIOBIMBaeT HX 
ClOcOOHOCTb OypHO pearHpoBaTb CO CHUPTaMH C BbIJeeHHeEM BOMOpoOsa, Kak 
MB cylyyae (eHHJ-ZHaTHaMNHO-OopaHa. HanpoTuB, JHMepHble NpoHsBOAHbIe 
OopaHa C AHaNIKUaMHHHBIMM rpyllamMyv, Kak, HallpHMep, Onc-(quasKHJIaMHHO)- 
uOopaHbl, HMelollMe cTpoeHve 


Re 


HHEPTHbI M0 OTHOLICHHIO K CIMpTaMelIpH KOMHATHOK TemMepatype. 

Buc-(qu9TH1amnHo)-H6opan (III) npucoequnaetca kK OedpuHam pu 120— 
130°_8 mpvcytcTBuH NupuzMHa. TakuM TyTeM NOsyYyeHbI QH-H-OyTHJI-QuSTHII- 
znso-Cop ([Xa)  H-N-oKTus-quaTHIAaMUHO-Gop (1X6). 


((CeHs)2 NBHe)2 + 2RCH = CH2 — (RCH2CHe2)2 BN (C2Hs)2 
(111) (IX) 
a) R = CoHs; 6) R = CeHis. 
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Mpucoeznuenne IT] « osedunam mpoxoguT c ele OOMbLIMM TpyOM HC MeHb- 
WIMM BbIXOAOM, eM MpHcOemMHeHHe B ciydae TeTpaasiKMIMepKallTo-1MO0- 
panos (*). 

DIKCHeEPHMeHTANbBHAA YACTHS 


Bce onepaluu mpoBogquiM B aTMocdepe cyxoro asora. J[uOopaH nonyyana 
yelicrBuem xpupata Tpexdropuctoro Oopa Ha HaTpuhOopruszpug B acupe Cc BBbI- 
xonom 60—70%. 

TustTuaamuu-6opau (I). B pactsop 18,2 r (0,25 mona) qustua- 
aMHHa B 70 Ma a6c. a3pupa Mpw NepemewiMBaHHU MponycKanu 0,14 moa qu6o- 
pana B TeyeHne 5 uac. SaTeM OTTOHAIM Sup B BaKyyMe M OCTATOK MeperonsJn. 


Mlonygeno 20,1 r qusTHnamHH-Gopana (92%) c T. Kun. 75—77° npu 2,5 MM, © 


T. mi.—24—20°; d% 0,7568; ne 14358. 


‘Hatimeno %: C 55,74; H 16,22; B 12,62 
CazHyBN. Beranucneno %: C 55,24; H 16,10; B 12,44 


Moa. Bec Haligen 116,9; Brraucaen 87,0. : 

Buc-(au9THAaMuUHO)-AuHOOpadH (III). B Kon6y, cHaOmenHyto 
oOpaTHbIM XOJIOLMIbHHKOM WM COeMHeCHHY!O C TragOMeTpoM, MomectTusu 13,9 r 
(0,16 Mousa) qusTHNIaMHH-OopaHa M HarpeBawIM Ha MaCJIAHOH OaHe pu 130— 
[50° B reyenne 7 uac. pu 3Tom Bplyqennnocb 3300 Ma Bogopoga. IIpu oxmaxye- 
HMM MpoxyKT peakuun (13,0 r) 3aKkpucTasmmsoBasca. Iloce ouu“cTKH ero BO3- 
rouHKOH B BakyyMe Mlomyunsu 12,1 r (89%) Onc-(qH9THIAaMMHO)-ZHOOpana, 


Tor iin 444 « 
Hatimeno %: C 56,65; H 14,14; B 12,23 
CgHogN2B.. BatuucmeHo %: C 56,54; H 14,24; B 12,73 


Moa. sec Haier 159,1; 164,1; Bpraucnen 169,9. 
WusatTuaaMuu-peuun6opanu (Il). K pacrsopy 5,4 r (0,03 
Movin) 1,2-nudbenuagu6opanua (°) B 90 Ma a6c. supa, OxXmaxKTeHHOMy 20 —30°, 
poOaBlANH MO KanmamM pactBop 5,1 r (0,07 Moma) AuoTHIaMHHa B 18 Mu a6c. 
apupa. SaTeM OTTOHAJM B BakyyMe 3=:up H BbI,epxKHBaJIM OCTATOK B BakyyMe 
(2 MM pT. CT.) HO MOCTOAHHOM yOblIM B Bece (oKONO 30 MuH.). Ilonygeno 9,75 r 
WMSTHNaMHH-enuiOopana B Bue BASKOH wKUAKOCTH, 179 1,5290. Brrxoq mouTu 
KOJIMUECTBEHHBIM. 
Hatigqeno %: C 73,68; H 10,55; B 7,12 
CioHisBNe ButuncaeHo %: C 73,62; H 11,12; B 6,63 


Moun. Bec Hatten 184,5; 190,4; Bermucaen 163. 

Tupown3 AuHITHAAMUH-hPenunaGopaua. a) B xonGy, 
COCIMHEHHY!O C OOPAaTHIM XOJIOAUIbHHKOM UM OXJIaxKeHHOH oO — 70° so0Byll- 
Kou, momectuH 9,6 r (0,06 Moa) QHoTHIaMMH-eHHNOOpaHa um HarpeBasu 
B BakyyMe Ha MacJIfHOH OaHe (80—110°) 2,5 uaca. IIpu stom B mOByuIKe OKa3a- 
Jlocb 2,2 r 2KHAKOTO BeULeCTBa, KOTOPOe IPH HarpeBaHHH JO KOMHATHOH Temmtie- 
paTypbl ObICTpO 3aKPHCTaMIM30BaI0Cb C CHJIbHBIM pa3sorpeBaHHeM. O6pa30BaB- 
ieecd KPUCTAaJIMYeCKOe BelLeCTBO — OC-(JHSTHIaMMHO)-1HO0paH (BbIXO, paBeH 
88%), T. ma. 41—44°. 

Hatigeno %: B 12,00 


CsHoaNoBy. Brruucmeno %: B 12,73 


OcTaTok B peakMOHHOH KoGe No_BeprasicA dpakWUMOHHpOBaHHO Mepe- 
rOHKe, Ip KOTOpOH Nonyann 5,6 r (80%) AueHu-1H9THIAaMMHO-Gopa CT. KHL. 
\28—132° npu 2,5 uM, T. nu. 38—39,5°. JIur. T. m1. 36—37° (8). 

Hatineno %: B 4,58 
CisHapBN. Beruncneno %: B 4,60f 

6) Harpesanu 10,9 r (0,067 Mona) qusTHaMuH-cbeHuGopaHa B xKOW6e, 
COeEAMHEHHOM C rasomMerpoM, mpH 90—150°. Buigenunocb 1400 ma Bogopona. 
(Ipoxykrpt peakiMu HoyBeprau (cbpakiMoHMpoBanHo meperonKe. Bin BBbI- 
AeneHbt: pakinA c T. Kul. 58—63° mpu 2,5 MM B Komuyectse 4,9 r u cbpak- 
ua c T. Kum. 125—128° npn 2,5 mm — 4,0 r. IIpu sropwuHoit meperonke mepBaa 
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pakuMaA uMewia T. Ku. 48—50° mpu 1,5 mM; 1% 1,5015. Bypxo pearupyet 
CO CIMPTOM, BbIeIA BOZOPOR. 


Hatyeno %: C 73,00; H 10,338; B 7,62 


Bropad @pakilwA, 3aKpucTalmM30BaBliaicAd B MpHeMHNKe — AudeHuu- 
WM9THAaMHHO-Oop, T. WI. 38—39,5°. 

HByTHIMepKantTo-(AH9THAAMUHO)-OOpan (VII a). 
a) Cmecb 6,1 r (0,036 Mona) Ouc-(qH9THIaMHHO)-,HOopana u 6,8 r (0,075 mona) 
H-OyTHJIMepKallTaHa HarpeBaiM B TegyeHue 2 uac. mpu 90O—110°. Bsiennnocn- 
1550 ma Bogopoga. IIpu neperonxe nonyyeno 10,6 r (85%) x-6yTumMepKanto. 
(Wu9THIaMMHO)-OopaHa c T. Kun. 49—51° npv 1,5 mM; a2 0,849; n® 1,4636 


Ilauneno 3 C.55,672 Hi Midi, 72° B 6,43; S) 18,500 
CgHepBNS. Brruncneno %: C 55,52; H 11,65; B 6,25; S 18,52 


Moun. Bec Haligen 176,3; 172,2; Beruncnen 173,1. 

6) Cmecb 10,2 r (0,117 mona) anotTHnamuH-Oopana u 11,3 r (0,125 mons) 
H-OyTHJIMepKallTaHa HarpeBasu mpu 100—120° 1,5 uaca. Baigenusocb 5200 mu 
Bojopoya. IIlpu meperonxe nosyanau 17,5 r x-OyTHIMepKalTO-(M3THJIaMUHO)- 
6opana, T. Kum. 49—51° npu 1,5 mm. Burxon 86%. 

H-IlponuamMepkanTo(AH9THAAMMHO)-6Opan (VII 6). 
Cmecb 7,7 r (0,088 moma) quaTHIaMMH-GopaHa u 7,0 r (0,092 mons) x-mponua- 
MepKaliTaHa HarpeBasiu npn 80—120° 3,5 uaca. IIpu HarpeBanun BbEImemusocb 
3900 Ma Bogopoya. B pe3y.ibTatTe neperonku nomyunsn 11,6 r (82%) x-nponnu- 
MepKanTo-(1H9THaMHHO)-Oopanac T. Kum. 79—81° npu 17 MM; qx 0,848; 


n® 1,4628. 
Rlarieno. 06°C o2.02° i 14 oO; Bae OSmondOeeg 
C;HigBNS. Burmucneno %: C 52,84; H 11,40; B 6,80; S 20,15 


Mow. Bec Haligen 166,5; Bprmucnen 159,1. 

IIpucoeqzunuenue Ouc-(4H9THMaAMHHO)-AUOOpPAaHA 
K OyTuneny. B konGy, cHaO*KeHHYIO TepMOMETPOM H OOPaTHBIM XOJIOLHJIb- 
HuKOM NomectTuu 7,1 r (0,042 mona) Ouc-(qu9THJIaMuHO)-2MOopaHa u 0,4 Ma 
qpuauna. IIponyckanu B cmecb OyTusen B Teyenuve 10 4uac. npx 120—130°. 
ocne dpakWMoHupoBaHHo Meperouku Nonyuusu 7,8 r (48%) qu6yTua-_usTHI- 
aMuHO-6opa c T. KH. 52—55° npu 1,5 mm, d?° 0,781; n% 1 4977; 


Hatineno %: C 73,50; H 14,55; B 5,45 
BpruncseHo %: C 73,10; H 14,30; B 5,48 


B onbire Nomyyena TakxKe HU3KOKUMALLaA CPpakIHA, COMepKalllad BeLLeCTBO, 
pearupyroulee CO CIMpPTOM pv BbIeeHHH BOOpoma. Ira dpaKkuua Oonee 
IOpOOHO He UCCeMOBaacb. 

IIpucoequnenne Ouc-(4HITHMAMUHO)-AHOOPAaHa K OKTeHRY. 
cmecb 4,0 r (0,024 mona) Ouc-(qu9THamuHo)-7HOopana, 10,8 r (0,096 mona) 
KTeHa-1 u 0,3 Ma uMpuyMna HarpeBamu 4 4aca pu 110—130°. IIpu dpax- 
JHOHMpOBaHHON MeperonkKe BpiseseHo 4,3 r (30%) MHOKTHN-QMSTUNAaMMHOOOpAa 


27. kM. 150—152° mpu 2 mm, d;° 0,8072; np 1,4502. 


Haligeno %: C 78,04; H 14,32; B 3,46 

Bauuceno %: C 77,62; H 14,33; B 3,50 
Muctutyt oprannueckoh xumun uM. H. JI. 3emuncKxoro Tlocrynuao 
Axajlemunv Hayk CCCP 4 VII 1960 
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oxrsago AKkagemun nay CCCP 
1961. Tom 136, Ni 2 


AHMHA 
r. H. HAKMLMH, B. 1. BOPOBbEB u usen-Koppecnonjent AH CCCP A. JI. NETPOB~ 


CBOBOJHOPAJUKAJIBHOE MPHCOEXMHEHVE CiWPTOB 
K AKPHJIOBOM KHCJIOTE H EE METHJIOBOMY 3®UPY 


CHHTE3 y-JIAKTOHOB 


Muoruve TpupogHuble opranMuecKHe COCMHHEHHA, COfepxKalllMe Y-JaKTOHHYIO 
rpynmuMpoBky, OOsazawoT CHJIbHBIM (H3HOIOrHyeCKHM JleHcTBHeM Ha MUKpO- 
WM MaKpOOpraHH3Mbl, a aJIKHJI--JIAKTOHbI MMeIOT IeCHHbIe JyWIHCTbIe CBOLCTBa. 


B page paoot (1%) Opluio NOKa3aHO, UTO Y-JaKTOHBI (Y-aJIKHJIMapaKOHOBbIe KHCJIO- | 


Tbl) MOryT ObITh MOJIYYeHbI! pH B3aHMOJeHCTBHM U30NponaHoOma, OKTaHOJa-2 
WU STaHOIa C MaJIGEHHOBOHM KHCJIOTOH 


CHs 
| 
R — CH (OH) CHs + CHCOOH — R — C — CHCOOH -+- H20. 
| | 
CHCOOH O CHe 
Mw 
Cc 
| 
O 


PeakiHH MpOBO,ATCA B IpHcyTcTBHH OeH30@eHOHa pu AWuTeIbHOM (18— 
25 yac.) OOMyYeHHM y.-(). CBETOM, BbIXOJIbI JIAKTOHOB B OOJIBUIMHCTBe CTyuaeB | 


cocTaBAioT 18—38%. 
B HacTostle paOore MbI locTaBHIM Mepen coOol salavy U3y4YuTb peakIHIO 


MIpHCOCMHEHMA CHMPTOB K aKPHJOBOH KHCIOTe H ee MeTHJOBOMy 2:upy MIpH — 
MCTIOJb3OBaHHH B KaveCTBe HHMWMaTOpa Mepekucu Tpert.-6yTuma. Bpio ycrTa- 


HOBJICHO, UTO H B C/lyYae AaKPHJOBOH KHCJIOTbI HM B Cydae MeTHaKpulaTa OOpa- 
3yIOTCA (-JIaKTOHbI. PeakilMA aKPHJIOBOM KMCJIOTLI CO CNHpTaMu MpoTekaer 110 
CBOOOAHOPayHKa/IbHOMY IelHOMY M€XaHH3MYy, KOTOPbIM MOKeT ObiTh TpemcTaB- 
JI€H CJIeLYIOULMM PpAOM ypaBHeHui: 


(CHs)s COOC (CHs)s > 2 (CHs)s COs — 2CH3+ -+ 2CHsCOCHs; (a) 
(CH;)sCO+ + RCH2OH — RCHOH + (CHs)sCOH; (6) 
RCHOH -+ CHz = CH — COOH — R — CH (OH) CH CH — COOH; (s) 


R — CH (OH) CH»CH — COOH + RCH2OH > R — CH — CH2CHeC = O-+ R — CHOH +. 


oe 

-+ H,0. (r) 
OTpbIB BOJAOPOMHOTO aTOMa OT MOJIEKYJIBI CIMPTa MOMKET OCYWIECTBIATECA 
METHJIBHbIM pagwwKaJioM. AHajIOrHuHO MpoTeKaeT peaKUMA UC MeTHJakpHsiaToM. 
B 9ToM culyuae, OYeBHAHO, MepBOHAaTabHO OOpa3ylOTCA MeTHJOBbIE 9pupbl 
Y-OKCHKHCJIOT, KOTOpbl€ 3aTeM IIpeBpallaloTCA B Y-JaKTOHbI B pe3yJIbTaTe BHY- 
TPHMOJeKYAAPHOH TepestepHdpukauun. YcJIOBHA OTMebHbIX OMNbITOB, KOJH- 
YeCTBa KOMMOHEHTOB peakIHv M MepeKHCH, BbIXOZbI ayKTOB 1: 1, KomuuectBa 
OOpasylOWlMXCA BbICOKOKHMAMLAX MpOLyKTOB MpemcTaBsenb B Tabu. 1 B tabu. 3 
fMpHBeLeHbl CBOHCTBa MOJIY4eHHBIX JIAKTOHOB. 
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Ta6naunma 1 


KomnmoneHTbl peakiuH Bsaro B peaxuHi0, : Prats anAyE- 
Tad: 


ro] T-MOJIb x i 
io) y 
| ipa, A | Ss iS 
B mepe- BS 5 
s A B A B KHCb Bs r % g 
1 | Tenranou-1 | Akpunopaa a 0,3 |0,045|160—170| 6,5 36 1),'5) 24 
KUCuIOTAa 
2 | Tentauon-1 | Metunaxpu-| 3 0,3 |0,045|460—170| 6,5 | 36,5 | 71,5 AT 4 
Wat 2 
3 | Oxtanom-2 |Axpunosaa a 0,3 |0,045|160—170} 6,5 | 33,5 | 60,6 18,8 
KHCJIOTAa 
4 |2-Druarekca- |AkpunoBpaa 2 OMe On2 Oe hOnOso lig 0 =A Olano WG hsts) |) A) i SS 
Ho-1 KUCIOTAa 
5 |Luxaorexca- |Akpuuopaa 5) 0,3 40),045)| 156—163)| 6,5 1/40 86,5 One 
HOJI KMCJIOTAa 
6 |Bensuaospi |AkpunoBaa 3 0,3 | 0,045 | 160—170]| 6 Pil 56 21 
cnupT KUCJIOTAa 
7 |Houwanon-1 |Merunaxpnu- 3 0,15 |0,075| 155—165} 3 26 87 17,4 
wat | 


Ta6aunna 2 


PeakyuaA HOHaHOJa-1 (A) c akpHaoBol KucsnoTo (B) 


B3sTo B peaKIHIO, T-MOJIb Bpixog aggyxta 1: 4 


: Ilpozomx., Ocratox, 
Ne T-pa. °C 9 
ae B MepeKHCb Le wae r % % 
on 3 0,3 0,09 160—170 6,5 43 U2ne 20,5 
9 3 One 0,045 460—170 6,5 38,8 65 20 
10 3 OFS 0,0225 | 160—170 6,9 26,9 45 29,5 
14 3 0,3 0,0075 | 160—170 3) 15 20 40 | 


B peak C aKpUJOBOH KHCOTON OblIH M3YUCHbI PeNTHJIOBLIN, HOHHVJIOBEIK, 
3TOP.-OKTHJIOBbIN, 2-39THJITEKCHJIOBbIM, IHKJIOFeKCHJIOBLIN, OeCH3SHJIOBLIM Hu Y-de- 
JHJIMPONHJOBLIN CuHpTb! (ombiTEr NeNe 1, 3—6, 8—11), B peakuMH Cc MeTHJIO- 
SLIM S(@HPOM AKPHJIOBOM KUCMOTbI FeNTHJIOBbIM H HOHHJIOBbIM CMUpTbI (OMbITHI 
NeNe 2 u 7). Tombko c y-cbeHuMpoNaHOJIOM He yaslOcb MOJYYATb JakTOHa — 
OPasOBaJIMCb JIMUIb BbICOKOMOJICKYJAPHbIe MPOLYKTb! MOJMMepM3allMH Hu TeJO- 
(CpU3allHH, HCCAeIOBAaHHe KOTOPbIX He MpoBosHJiocb. C OCTaJbHBIMM CIMpTaMu 
(-JIAKTOHBI ObIJIM MOJIyYeHbI C JOCTATOUHO BbICOKMMH BbIXOJaMH IPH MOJAPHOM Co- 
JTHOWMECHHU CIUPT : KHcMOTa : mepekucb 10: 1: 0,15. CpaByuTembHO HU3KHii BBI- 
con (41,5%) makToHa u3 2-3TMJITeKCaHOJIa, OUCBHAHO, OOBACHACTCH JIEPKOCTbIO 
ITpbIBA BOMOPOMHOTO aTOMAa OT TpeTHYHOFO aTOMa yrulepofa 9TOFO CMMpTa H Ma- 
10H P€aKUMOHHOHM CHOCOOHOCTHIO OOpa3zyrlolleroca CBOOOJHOrO pawMKasla, CKJIOH- 
ioro K JMMepusalluu u AucnponopinoHMpoBannio. JlaxKe Cc OeH3HJIOBbIM CIIMp- 
OM yaJloch NoyyATh Y-cpeHuOyTHpOaKTOH C BbIXOJOM 56%, HeCMOTpA Ha 
0 UTO OCH3HJIbHbIC paluKasIbl XaPAKTePH3y!OTCA HU3KOHM PeaKWMOHHON criocob- 
IOCTHIO (4). bese“ 

C iesbiO W3y4eCHHA BIMAHHA KOMMUeCTBA MepeKHCH Ha BbIXO] Y-OKTHMOYTH- 
JONAKTOHA Obl] MpOBeeH PAL OMBITOB MPU pa3JIMYHOM MOJIAPHOM COOTHOLIeHHU 
joHaHOg-1 : akKpumOBad KucNOTa: MepeKucb (Ta61. 2). CBolicTBa MomyyeHHOro 
akon NOMeMLeHbI B Ta6u. 3. Ha puc. 1 QaHo rpatbwyecKoe BbIPaKeHHe 3a- 
3MCMMOCTH BbIXOJa NaKTOHA OT KOJIMUeCTBa MepeKHCH TpeT.-OyTHa B pacueTe 
ia M€peKHCb HM aKPHJIOBy1O KUCJOTY. , : 

IlpH MHMUMHpOBaHHM peaKIMH HOHHJOBOrO CIMpTa C aKPHJIOBOK KHCJOTOH 
IEPCKHCbIO GeH3OMNAa Y-OKTHOYTHPOMAaKTOH ObIsl MOMyYeH C HMUYTOXKHIM BBI- 
COJIOM. 
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QKCHeEPUMeCHTAIbHAA WacThL 


Bee onbiTbl, IpHBesenuble B Ta6. | u 2, MpoBo_MAUCh MO OAHOH MeTOAHKe. 
OTOBMJICA PaCTBOP PaCYeTHbIX KOJIMYECTB AKPHJIOBOH KUCJIOTbI (HIM e€ MCTH- 
sBoro stupa) H MepeKHcH Tper.-6yTHa B 4YaCTH CMMpTa, B3ATOH OT OGmero 
ACUeCTHOTO KOJIMYECTBa CMMpTa, yKasaHHoro B TaOs. | u 2. IIpuBoqumM HoMepa 
IbITOB HW B CKOOKAX KOJIMYCCTBA CIIMPTa B MOJIAX, B3ATOFO JIA MpHroroBseHHA 
acTBopa: 1,2 (1,3); 3(1,1); 4—6, 8—11 (1); 7 (0,2). Pacrsop paBHomepHo 110 
~aNIAM OOaBJAJICA K CIMPTY, MOMelLeHHOMY B KOJIGy OObemom 0,75 JIM Harpe- 
My WO TpeOyemMou TemiepaTypHl. Bce onbiTbl NpOBOAMIHCh pH MepemMelIHBa- 
uu. IIpu6apneHue pacTBopa MpoBoyusoch 


TeveHHe BPeMeHH, YKa3aHHOTO B TaGHILaX, 1% Ih 
ocIe YWerO PeaKIMOHHAA CMeCb HarpeBaslacb raed nd 
DH 3afaHHOH TemlepaType eme ~ | —1,5 109 : 
aca. BpijlesAiolaica pu peakiuu Boa KOH- I 400 
SHCHPOBalaCb B XOJIOJMJIbHUKe, Moce vero 

IBONMNACh H3 3OHbI PeaKWMH yepes cNeH- 5p 1900 
MbHBIM OTBOA. OT peaKIHOHHOH Maccbl OT- F 200 
JHAJIMCh MPOMYKTbl pactiaya Nepekucu, u3- 

SITOUHBIM MCXOMHBIM CHMpT Hu amnyKT |: 1. DOsT ObTE Dis0 raat aenuce 


BIXO JlaKTOHA (atyKta 1: 1) ompenenanca RuCHOma 
B ol mepe ; 

oe eee OPH pee CymmapHoe Puc. |. Bpixoy y-oKTHOyTHpOakTOHa 

ONMYECTBO BbICOKOKUMANLAX MPOMYKTOB, OC-  pacuere Ha MepeKHcb H KHCAOTY B 

ABILIMXCA B KOWOe Mocye OTTOHKH aMYKTa 3apncuMOCTH OT MOJIApPHOrO CooTHOIe- 

: 1 uw Mocae ero NOBTOPHOH NeperoHKH, yKa- HHA MepeKHcb : akKpHOBad KucHOTA, 

AHO B Tao | u Oe MonsipHoe COOTHOLIeCHHE HOHAHOJI- 


M | : akpHuioBanx KucoTa=10: 1, Tem- 
OJeKYMAPHBIE BECA MAKTOHOB OMPeMEA-  peparypa peaxuun 160—170°,’ npo- 
MCb 110 UMCJIY OMbIJICHHA, JIA Yero HaBecKka JOJIKUTEJIbHOCTh peakuHH 6,5 yac. 
aKTOHa KHMATHIacb ~ 2 yac.c 0,6 N pac- 
popomM KOH u s3atTem TuTpoBasiacb 0,1 N pacrsopom HCl. Jlaa onpesenenua 
MCTOTHI OJHOFO M3 IpOAYKTOB peakWMu—Y-OKTHMOYTHpOaKkTOHA MOCJIeMHHH KH- 
auenuem c 10% KOH Onin mpesBpallieH B HaTPHEByIO COb Y-OKCHJaypHHO- 
OH KHCJIOTLI, KOTOPad Mocie OOpaOoOTKH COJIAHOM KMCJIOTOH H TeperOHKM BHOBb 
bla MpeBpalleHa B WakTOH. IIpu 3TOM CBOMCTBa JaKTOHa He H3MCHHJIHCb. 
y-Denun6yTHponakTou (onbIrT 6) MO oMmucaHHol ‘ panee MeToquKe (*) Obl 
pespallen B 7-PeHHJI-Y-OKCHMaCJIAHYIO KUCJIOTY, KOTOPaA Mocse mepeKpHcTas- 
H3alMu M3 Teo Bohl uMea T. I. 75—76°; B wuTepatype T. mu. 75° (°), 
1i1—112° (°). 

Amu, Y-@eHHJI-7-OKCHMaCJIAHOH KUHCJIOTHI Moce MepeKpHCTaIM3alHA H3 
acTBopa GeH30u1 — reliTan umen T. ma. 85—86°; B auTepatype T. mI. 85,5— 
i) «(00 ~(°). 

UucTuTyT opranuyeckoh xumuu um. H. JI. 3enuncKoro Tloctynuao0 


Akajylemuu HaykK CCCP 13 IX 1960 


UUMTHPOBAHHAS: JIATEPATYPA 


17 (1957). SN) Pitts, R.L. Letsinger et al., J. Am. Chem. Soc., 61, 1066 
(959). R 


is, Ann., 256, 155 (1890). 


363 


Jloknzann Akawemun wayk Cece 
1961. Tom 136, Ne 2 


XHMH# 
Yuex-koppecnonzent AH CCCP A. B.-HHKOJIAEB: u M. T.- MAXAHJIOBA 


, JIMAPPAMMA 9KCTPAKIMM XJIOPHOPOPKEESA JHSTHJIOBbIM 
§9¢UPOM 


DKCTPaKIMA XJIOPHOFO Kesesa AMOTHOBLIM SPUpPOM 3 COMAHOKHCJEIX pac- 
TBOPOB AB/IANIACb MpeJM€TOM MHOFOYMCJICHHBIX UCCIeOBaHHH. OfHako uMelo- 
ULMXCA JAaHHBbIX HeJOCTATOYHO IA Cosee WH MeHee MOMHOTO ONMCaHHA 9KCTpak- 
ILHOHHOH cucTembI FeCls — HCl — HzO — (C2Hs)20. Hactosmee uccnenopa- 


aS 
WB: 
O 


Q55 °057 


2 gir008 039 

v Fe Cla 

Puc. 1. [varpaMMa skcTpakuMH xmopHoro xeesa B CHCTeMe 
FeCls — HCl — H20 — (CoHs)20 


HHe MPCAUPMHATO C WesIbIO MOCTpoeHuA AWarpaMMBl SKCTPakinn, ONUCHIBa 
Be 2 deTBepHy!0 CucTemy. Cnoco6 noctpoenus AMarpaMMEl 6b paccmotpe]) 
pe les secs HSyualacb Mp Temnepatype 20+0,1°. Jina ycraHoBnenny 

PaBHOBeCHA B CucTeme JocraTouHo 3—5 munyr. Ha puc. 
W300paxkeHa 3KCTPaKUMOHHAaA AvarpaMMa C M30JIMHHAMM KoadxpulveHTa pac 


mpexenenua Ky. Kpupaa BB sapaserca M3OTepMOH pacTBopumocTu FeCls 
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HACTBOPAX COMAHOM KUCOTHI UM OrpaHHuNBaeT OOMACTb CYULECTBOBAHUA KUAKUX 
pas. PaBHOBeCHbIe KOHI[CHTpallMH KOMMOHeHTOB B BOAHOM (base BbIpaxKeHbl B 
MOuIb/. HaiiexHad HaMM pacTBopumoctb FeCls B Bose npu 20° (47,5 Bec. %) 
SOBlafaeT C BeHYHHOH, MpxBosumoi Po3edomom u_ L1petnemakepcom 
‘48 Bec. %)(?). 

B paccmaTpvBaemol cHcTeMe, KaK H B Apyrux paHee H3yY4eHHbIX Cyuadx, 
qaOuo0AaeTcA MOpOroBLl sddexT, onucanupii A. B. Hukomnaeppim (°). pu 
IM3KUX KOHWeHTpanuAx FeCls KoodcuuneHT pacmpeslemeHua ero cpaBHUTeJbHO 
MaJI MW OWCHb MeWICHHO YBeJIH4OMBAa- 
eTCA C KOHIeHTpawuen. Ilpu nopo- FeCl, 
rOBOH KOHIeHTpauMu FeCls na6m0- 
laeTCA peskoe yBeMueHHe K,, 3aTeM 
SKOpOCTh yBelMueHHA Ky, cHOBAa 05 
yMeHbIaetTca. B KauecTBe THNH4HOK 
KPHBOH Ha puc. 2 u300parKeHa 3aBH- | 


SMMOCTbK,, OT paBHOBeECHOM KOHIeGHT- > 

pailuu FeCls mpv nocrosHHOH paBHo- : 4 v7 

3eCHOH KOHWeHTpauuu HCl, papnoii We 
eee P FeCly— 


1,5 M (pa3pe3 mo W30KOHWeHTpaTe 
A — A, puc. 1). Toporosaa Kon- Pu. 2. Sapucumocts K,, XuJOpHoro “KeNe3a OT 
LeHTpallua FeCls IIpu iaHHou KUC- KOHICHTpauHhH XJIOpHOro *KEIEsAa IpH SKCTpak™ 
NoTHOcTH 61u3Ka K0,6M. Konuen- "4 ef #8 pacTBopa ie HCl (paspes AA, 
rpauua FeCls, neo6xoqumaa isa ae 

JOCTHKeCHHA NWOpora 9KCTpaKUHn, 

SIBMTaeTCA B CTOPOHY MeCHBINHX 3HaYeHHH TPH YBeJIMYeHHH KOHILEHTPallMu 
KucnoTEI. IIpu BbICOKHX KOHIeHTpalwax KHCMOTH, HauvHaa c 2,5 M, mopor 
IKCTPaKWHA MONHOCTHIO UcuesaeT. [loporoBbl ScdekT HaOMOMaeTCA MW B OTCYT- 
eTBHe HCl, sTtomy cily4aio COOTBeTCTBYeT MAKCHMAJIbHad MOpOroBad KOHILEHTpPa- 
una FeCls, 6nu3sKaa K 2,3 M. 


VWuctutyT HeopraHvueckol XHMHH Toctynuno 
Cu6upckoro orgetenua AxkayemuH Hayk CCCP 14 IX 1960 


WHTHMPOBAHHAA JIMTEPATYPA 


Te oeeLinaKowaes, A. FP. +KyphHakopa, JKHX, 3,6 1037 (1958): 
'H. W. B. Roozeboom, F.A.H. Schreinemakers, Zs. phys. Chem., 15, 588 
4897). ® A.B. Huxowaaes, JAH, 129, 582 (1959). 
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Jlonrzann Akagemun nuayk CCCP 
1961. Tom 136, Ne 2 


XHMH ft 


Ynen-koppecnonjent AH CCCP O. A. PEYTOB u B. UH. COKOJIOB 
PAJMOXPOMATOFPA®HHA PTYTHOOPTAHHYECKNX COEXMHEHHH © 


3a nocnesune 5—6 eT 3HAYHTEIbHO BO3POCO YHCIO PaOOT, NOCBALLCHHBIX 
pTYTHOOpraHHyecKHM COC/MHCHHAM, KOTOPbIe OKa3asIMCb BeCbMa YAOOHBIMH 
OObeCKTAMH JWI UCCIELOBAHHA MeCXaHH3Ma IeEKTPOMHIbHOTO HM TOMOJIMTHYECKOTO. 
3aMelleHuA y aToMa yrslepojla. 

B xole cucremaTuyeckoro u3y4eHua peakiuit (I—VI) usoTonHoro OOmeHa 
pryTHOOpraHHyecKHxX CcoeHHeHHH 


ReHg + Hg 2 ReHg + Hg (3) (I): 

RoHg + Rifle a Relig +7R,He (?) (11) 

ReHg + RigX 2 ReHg + RHgX (*) (IIL), 

RHgX + Hg 2 RHgX + Hg (4) (IV) 

RHgX + HgXe @ RHgX + HgX2 (V) 

RHgX -+ R’HgX @ RHgX + R’HgX (VI) 

Mbt HeOJHOKPAaTHO CTaJIKMBaJIMCb C SJKCIEPMMeHTaJIbBHbIMH 3aTpYIHeCHHAMH,. 


OOYC/IOBJICHHBIMH TPYAHOCTHIO paseneHHA pearupyloulux BelllecTB, 4acTo 
UMeIONLUX OUeHb OM3KyIO pacTBopHmocTb. Heo6xosumo Obl0 paspadoraTp. 
HPHTOMbI [JIA KHHeCTHYCCKUX HSMCHCHHH METOIL OTIeeHUA PTYTHOOPraH HyeckUXx. 
coe\MHeHHi pyr OT Apyra uM OT HeOpraHMyecKHX coe pTyTH. TaKkoii meTog,. 
OCHOBAHHbI Ha pas\MoxpoMaTorpapun, H OMCbIBAeTCH B HacTOAMeH padoTe. 
B KauecTBe MOJC/IbHbIX ObIIM M36PaHbl CMeECH SPUPOB Pa3sJIMUHbIX o&-OpoMmep~ 
KypapnuiyKeycubix KucnotT XCgHaCH(HgBr)COOR mexpy co6ol uc OpomHon: 
PTYTbIO. 

Oxagaslocbh, YTO pryTHOOpraHMuecKHe COMM JIeErKO OTMeAMIOTCA OT OpOMHON: 
pTyTH xpomatorpadueli Ha 6ymare*, mponuTannok 10% pacTBopoM 9STHIeH- 
MIMKOJIS B alleToHe (6ymara O6pabaTbIBaeTCA 3a HECKOJbKO 4aCOB JO TipuMeHe- 
Hus). B KayecTBe NOABHKHOM (pasbl MOryT ObITb MCNOb3OBaHbI PasIMUHbIe pac- 
TBOpHTeIH. Hansyumee paskenrenue JOCTHraeTcaA TpHMeHeHHeM CMe€CH OKTaH —. 
6eH30/1 B OTHOWMeHHH 3 : 2 (10 O6bemy). IIpH 9TOM OpomHaA PTYTb OCTaeTCA Ha) 
MecTe HaHeceHHA pacTBopa, a pTYyTHOOpraHMyecKkoe coeMHeHHe ABYWKeTCH 
HenmocpelcTBeHHO 3a (ppoHTom pacTBopuTeia. Jlis xopoulero pa3sfeleHua 
AOCTATOUNO TMPOABIDKEH Hs (ppoutTa mpumMepHo Ha 4—5 cM, 4TO 3aHMMaeT MeHEe- 
oO MMH. Ecin BenlecTBa HaHOCHIMCb Ha XpOMaTOrpaMMy B Be MMPHAMHOBEIX 
pacTBOpOB, TO IIAITHO OpOMHOH PTYTH JIMMIb HEMHOFO OTCTaeT OT NATHA PTYTHO- 
OpraHMyeckoro CoeMHeHHA, B ITOM CTy4ae HEOOXOAMMAA DIMHAa XpOMaTOrpam- 
Mbl cocTaBuineT 8—9 cm. 


“ OtmeTuM, uTO xXpoMaTorpadHaA MeTaIOOpraHHyecKuX Coe MHeHHH MpexcTaBsieHa B JHTe~ 
parype CXHHH4NbIMH TpHMepamMu. B uacTHOcTH, MO pTyTHOOpranhuecKHM COeCAHHEHHAM WMeeTCH 
TOUbKO JO Coo6mmenne (5), mOcBAUIeEHHOe XpomatorpaduH Bemlects Tuma RHgCl, rye R = CHsg,. 
t . ’ 3 

CeaHs, 5. Hukakux kKovINueCTBeHHEIX XpoMaTorpadHuecKHxX H3MepeHHH He ONHCAaHO. 
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IlpoaBaenwe 30H MpONSBOMMOCh pas6aBseHHBIM pacTBOpOoM JUTH30Ha B 
‘OPOPOPME HI YETLIPEXXJOPHCTOM yrvieposle, AHTH30H aeT HIOBO-posoBoe 
)KPaulMBaHue C PTYTHOOPraHWyecKHMH COAMH H PO30BO-%KeNITOe C OpoMHOli 
TYTHIO (°). 

Pasfenenwe cmeceli pTyTHOopraHHyecKux coweli XC sHaCH(HgBr)COOR 
1 YCgHaCH(HgBr)COOR mpi ocymectBuiw Ha AByx mpumepax: X = H, 
( = n-Br u X =n-Br, Y = o-CHs. Pasyenenve Benocb Ha OOpauleHHoli dase, 
) KayecTBe KOTOPOH mpumeHsvica 10% pacTBop OMBKOBOrO Macyla B MeTpoueli- 
(om supe. [loqBuxHOK aso cryKUT BoLHEI (60—80%) stunOBBI HIM MeTH- 
[OBLIM CMMpT. SaBucuMocTb AR; OT KOHWEHTPaHU cnupTa cuelyromas: 


X 65% C,xH;OH 70% CsH;0OH 80% CH3s0H 
H 0,49 0,20 oe) 
n-Br 0,07 0,09 0,18 
o-CHs a ~ 0,30 


Pawwoxpomatorpapua Oblia NpHMeHeHa HaMH JIA H3YYeEHHA KMHETHKH H30- 
OMHOrTO OOMeHa STHJIOBLIX S*PHPOB a&-6POMMePKYPaPHMYKCYCHbIX KHCJIOT Cc 
POMHOH pTyTbio, MeyenHOH Hg’, B nupuanHe u 70% BogHOM AMOKCaHe (*) 


XCsHaCH (HgBr) COOR -+ HgBre 2 XCsH«CH (HgBr) COOR -+ HgBn. 


adoTa MpOH3BOAHIacb MO NpHBOAMMOl HWKe MeTOLUKe. 

Hapecku pryTHOOpraHvyeckoH COM M OPpOMHOM pTYTH pacTBOpsAIMCb NOpOsHb 
NMpPHAMHe HIM BOJHOM AMOKCaHe, BbIepxKUBaAIHCb MpH TemMepatype onpita 
ciuBanucb. Iipu stom oOmjHH OObem peaKIMOHHOH cmecu cocTaBasa 4 Ma, a 

OMYeCTBA BellecTB HE MpeBblmain 30—70 mr. Ilpo6a or6upanacb cTeKAAH- 
BIM KalWJJIAPOM (KaKAbI KanWJIAp HCMONb3yeTCA Id OTOOPa TOKO OLHOK 
poOnl) H HaHocuacb Ha Oymary*. B cuygae KMHeETHUeCKHX H3MepeHHli pacTBop 
melyeT HAaHOCHTb He MATHOM, a MomocoH Ha y3KHe NoOOCKH OymarHu (WINpH- 
a1 cm). STMM JocTHraeTcA YHHPUKAWHA TeOMeTPHH NATEH, YTO 3HAYHTEIbHO 
MCHbIUaeT OWIMOKY B palHOXHMHYeCKHX H3MepeHHAX HA TOPILOBbIX CHeTUHKAaX. 
TeleHb OOMeHA BEIVHCIAeTCA H3 COOTHOMICHHA AKTHBHOCTeH 30H, COOTBETCTBYIO- 
HX PTYTHOOpPraHMyecKoMy COeAHHEHHIO H OPOMHOM pTyTH Ha Kako Oymaxkke, 


Ayg—oc — CHg—oc + Crgsra 
Apg—oc + Apgar, Crg—oc 


IK U4TO OTMafaeT HEOOXOAMMOCTb COXPaHATb MOCTOAHHBIH OObeM T1pOOpl. 
Injexc Hg — OC o603HauaeT pTyTHOOpraHHyeckoe coeluHeHHe, A — aKTHB- 
IcTh, C — KOHeHTpalna.) 

CnellWabHbIMU OMbITAaMH ObIJIO yCTaHOBJIeEHO, UTO B HAaIMX YCJIOBHAX BTO- 
M4HOrTO OOMeHa Ha Oymare He MPOHCXOMHT. 

PesybTaTbl, MOyYeHHbIe MeTOLOM XpoMaTorpaduHn, COBMasaoT C pesyiib- 
iTaMU, MOJYYCHHBIMH OObIGHBIM HyTeM, T. €. MpemapaTHBHbIM BbIeueHHeM 
HOFO W3 BelULeCTB C MOCMeEAYIOUIMM H3MepeHHeM efO AKTHBHOCTH, 4YTO BHAHO 
; CMeLYIOULNX JaHHbIX. 


: Bpema (muH.) 35 60 100 205 405 
Cremenb o6meHa (%): 5 
npenapaTHBHO 5,0 8,2 13,0 24,0 53,5 
xpomatorpapua 50 Sic 42,9 “22 jomeoee) 


200XOJLMMO OTMETHTb, YTO NPM OombUIMx cTeneHAX OOmMeHa (BbIIe 70%) cxo- 
MOCTb Me3VJIbTATOB B MapaJWIeIbHBIX XpoMaTOrpadHuecKux mpobax BO MHO- 
K ClyHaax SHAUHTeIbHO yMeHbIlaeTcs, BOspacTaeT pasOpoc. 
ConocTaBjieHHe 9THX JBYX MeTOLOB NPHBOAHT K BBIBOAY O 3HAYHTEJIBHEIX 
@uMyllecTBax payMoxpomaTorpapun: mpocToTa H Malad TPyOeMKOCTD, 
eras BpeMeHH (MOxKHO paboTaTb IpHmepHoO B 4 pasa OpicTpee) M BellecTB 
ie6yemple KomuuecTBa — B 10 pas MeHbIIe OOLINHEIX, 9TO OCOOeEHHO Ba?KHO 
| aL 


- Bymara weHHurpagcKas, THma «bp». 
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B Culy4ae TpYAHOMOCTYMHBIX COeMHeHHH); ECTECTBEHHO, pH STOM MMerOT Je 
C MCHbIIMMH aKTMBHOCTAMH. BaxKHbIM JOCTOHHCTBOM ABJIAeTCA TakxKe MOJIHA: 
He€3aBHCUMOCTb MeTOa OT XapaKTepa paCTBOPHTeNA, KOTOPbIM HepelKo 3aTpyl 
HAeT KOMMUeCTBEHHOe MpenapaTHBHOe pa3sfleeHHe. 

HacTosulHii MeTOA, MOxKeT HalTH IpMmMeHeHue Mp M3y4eHHU KMHETHKH peak 
MH u30TONHOrO OOmeHa Tumos II, III, V, VI, a TaKxe, BepoaTHO, KMHeTHKI 
peakiluit pryTHOOpraHMuecKUX Come C KUCOTAaMM MW TrasloMsaMv pH ycJOBMI 
IIPHMe€HCHHA pawHoakTHBHBIX RHgX: 


RHgX + HX > RH-+ HigXe 
RHeX = Xe RK exe 


MocxkoBckui TocyapcTBeHHbIM yHHBepCHTeT Tlocrynuwio 
uM. M. B. Jlomonocosa 16 IX 1960, 


WucTuTyT 2eMeHTOOpraHvueckux CoeqMHeHHH 
Axaflemuu HayK CCCP 


WAMTHPOBAHHAA JIATEPATYPA 


O.A. Peyvos, iM. Oct am unk, ARs 17, 1626:(1957) aut O eA cayanones 
T. A. CMmonuuna, Xy Xyu-sBeu, Mss. AH CCCP, OXH, 1959, 559. 30. 
Tos, 1. ll. Kapnosu gp., W3s. AH CCCP, OXH, 1960, Ne 7, 1311. = (Oh, Pey- 
MOB, D. M. Oller ama y Ky KOX, 29) 16145(1959) oat Chromatocte.s2aNomns (1959); 
J. Agric. Chem. Soc., Japan, 31, 872(1957). & F,D: Snell, ¢. Tt. Snell, Colorimettie 
Methods of Analysis, 2,N. Y., 1949.7 O. A. Peyros, B. H. Coxonos, WH. IlebBe- 
nmewKaa, JIAH, 136, Ne 3=(1960). 
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Wornxage Akagemun nayr CCCP 
1961. Tom 136, Ni 2 


XHMHfA 


A. H. POJMOHOB, T. B. TAJIAJIAEBA, JI. H. LHPTOPHH 
MW 4JeH-KOppecnonyjent AH CCCP K. A. KOUELIKOB 


HCCJIEROBAHHE CTPOEHHS KOMIVJIEKCOB JIMTHHOPrAHHYECKHX 
COEQMHEHHH C MIPOCTbIMH 3®HPAMH METOJIOM 
WMH®PAKPACHDBIX CIEKTPOB 


IIpopemenHble HaMH paHee HCCJIelOBaHHA NMOKa3sasu, 4TO JMTMMOprannye- 
CKUeC COCIMHCHHA KOBAaJICHTHbI HM OOpasy1oT KOMMeKcbI ('). Ha ocHoBaHHN Ha- 
MIMX M JIMTepaTYPHbIX JaHHbIX MbI MIPHULWIH K 3aKJIOUeHHIO, ITO MpHpowa STUX 
KOMILI€KCOB, OYCBHHO, OJIM3Ka K TaKOBOM B COeIMHeCHHAX Oopa, OepumuA u 
AJIKOMMHUA H OOYCJIOBIMBAaeTCA OOOOMLECTBJICHHEM BaJICHTHBIX 3JICEKTPOHOB CBA3er 
Ci— Me c o6pa30BaHHeM MHOrOLeHTpOBbIX OpOuT Cc yu4acTHeM CBOGOJHbIX 
p-opOuT aToMa Metasuia. Ecuim JIMTHH B OTHOWICHHM KOMIIJIe€KCOOOpas0BaHHA Jel 
CTBHTCJIbHO MOXKET ObITb MocTaBJIeH B ONMH pac Be, B u Al, To cmenyer omu- 
JaTb, YTO HM Jpyrue THMbI KOMIVJIEKCOB, HCCJIeIOBaHHbIe JIA coemuHeHul Be, 
B u Al, JomKHbI OCyUeCTBIATECA B CilyYae JMTMHOpraHMyecKHX COeqMHEHHH. 
Tak, H3BeCTHO, 4TO coequHeHuA Be, B u Al MoryT O6pa30BbIBaTb KOMIJIeKCHI 
AKICNTOPHO-JOHOPHOTO THIa MOCPeACTBOM 3allOJIHeCHHA CBOOOZHEIX p-OpOuT 
aTOMa METAaJIJIa HENOJeCHHOH JJICKTPOHHOM Mapou, IpHHasexKallen MOuIeKyuie- 
monopy (,°,4). Kak moka3aM MCCIeqOBaHHA, IpOYHOCTh TaKHX KOMIIJIEKCOB 
3ABUCHT OT JOHOPHOM CHJIbl NapTHepa H yOplBaeT B pA: 


TpeT.-aMHH > TpeT.-cpocpuH > apup > cybpuy. 


JIuTunopranwyeckue CoeqMHeHHA TakxKe OOpasyl0OT KOMMVJIeKCbI cC o*pHpamMu 
HM amuHamn (°,°,8), HO NOApOOHHIX HCCeLOBaHHH 9THX KOMMIeKCOB Her. M3BecTHO 
JIMUIb, UTO YCTOMYMBOCTS SPUPHbIX PaCTBOPOB JHTHMOPraHHyecKUX CoeqMHeHHH 
B OOJIbILOM CTENCHH 3aBHCHT OT CTPOCHHA Kak o*pupa, Tak HW JMTHMOprannyeckoro 
COeIMHeHHA UM BO3pacTaeT B psy ("): 


(H-C12He25)20 < (C2Hs)20 < (CsH7)20 < (a-CaHg)20 < (#-CoHis)20. 


Bmecte c TeM BOMpoc B3aHMOJelicTBHA MeTaJIOOpraHHyecKUX (HB YaCTHOCTH 
JIMTHHOpraHHyecKHX) COeHHEHHH c 3:pHpaMU, AMHHAMH H T. I. HMeeT HE TOJIbKO 
TeopeTuueckui MHTepec, TaK Kak HeOO/bUINe WOOABKH TaKHX MOJIeKYJI-2OHOPOB 
MpHBOAAT K pe3KOMY H3MeCHEHHIO PeaKUHOHHOM CMOCOOHOCTH MeTaJIOOpraHuye- 
2KUX COCAMHEHHH, UTO, OYCBUHO, CBA3AHO C H3MCHCHHEM XapakTepa HM MpoOuHO- 
2TH KOMIMVeKcoB. BpiacHenne 3Toro BOMpoca MOrwi0 Obl B KAKOH-TO Mepe I103B0- 
MUTb ypaBJIATb XOMOM M CKOPOCTbIO peakIHH. 
_ Llegpto nactose padorb! ObIJIO BbIACHHTb C MOMOUIbIO MHpakpacHblx 
Basia MOPOULeHHA BJIMAHHe MpOcTHIX S*upOB Ha CTpoeHHe HM XapakTep 
KOMIJICKCOB JIMTHMOpraHMyeckux coeyquHeHHH. M3mMepeHua CMeKTpOB MpOK3BO- 
[MIMCb Ha JBy1y4yeBoM uHcbpakpacHom crexTpomerpe H-800 c mpusmoi NaC! 
8 O6acTu oT 2000 no 650 cm7! B xrosBeTe 100 pL. 
Bee uccmeqoBaHHble BelllecTBa WIM pacTBOpAJIMCh B XpupaX WIM NOMyIanHch 
HemocpeycTBeHHO B HUX, MpHueM HasMuHe B NOceqHeM CJyyae OONbMOrO KO- 
quyectBa LiBr He NpHBOsMIO K 3aMeTHbIM H3MCHEHHAM B HCCJIe€OBaHHOH OOsa- 
‘TH cnektpa. Hexotopple smuTuliopranMueckue COeXMHeHHA NCCJIeAOBaIuCh 
spome TOrO B OCH30/IbHBIX pacTBOpax C MOCTeMeHHbIM OOaBeHHeM SiUpos. 
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TlonyueHuble ciekTpbl CPaBHHBaJIHCh C JaHHbIMM HalllMx Oosee paHHux pacor (?), 
Ha OCHOBaHHH ero elalOCch OTHeCeHHeE MOJIOC NMOrOWeHuA K KOMeOAaHHAM 
rpynn C — Li...0. 


IIpu paccmorpenun NMosyueHHbIX aHHbIX (Ta6n. 1) BUZHO, YTO B cMeKTpax 


CBeEXKEeNPHIOTOBJICHHBIX PaCTBOPOB IOYTH BceX HCCJICEIOBAHHbIX JIMTHHOprannye- 


O.0. 


BS © od Oorwpr 


eS 


370 


[Tponycxanue 


700-800 900 1000 7100 1200) 61300 61400 = 1500 ~=— 1600 


Puce. 1. A —¥.-K. CieKTpbl pacTBopoB deHuINHTHA B MpocTEIx sdpupax: [ — 
B JH9THIOBOM adupe (0,75 N), 2—B gzUNponunoBom adupe (1,16 N), 3—B 
WuOyTHIOBOM acupe (0,67 N). 5 —u.-K. CMeKTpbl paCTBOpOB apomMaTHueCKHX 
JMTHHOpraHHyeckUX CoelMHeHHi B WHOyTHIOBOM adupe: /—chennaautuH (0,67 N); 
2 — o-tonnaiautut (0,91 N), 8— n-tonunautui (0,8 NV). Tipusma NaCl; d= 100u 


Ta6auua t 
Uacrorp Kome6anua C— Li B cm 


Coeqnunenus (GH, 20 | (1t-CgH,)2O (u30-CsH,).0}  (H-CyH»)2O0 | (u30-C,Hy1)20 
MetunauTah  |900(4); 1008(7)}890(2); 975(2) _— 900(3); 1045(5) _ 
OruniuTut 895(6); 994(2)|885(4); _ $93(6) ) 893(6); 1053(3) 
A-BytunautTuit |900(6); 965(7); 1000(7) = _ = se: 
PenuanutTut 903(5); 979(6); 1002(7) 975 (2) 963(4) 1068(5) 1065(5) 
o-TonuanuTul |905(4); 965(2); 1000(6) 980(4) 970(6) 1060(6) 1054(4); 1078(4) 
M-TonuamuTuh |898(3); 998 (4) peas —_— } 1067(5) 1065(4) 

(4) 
n-Tosunmutu |900(3); 99F .6) 978(4) . _ 1072(4) 1063(4) 
n-Cl-henunmu- 

THU — = 968(7) 10638(4) =_ 
n-Br-denusau- y 

THH — — 9638(7) 1067(6) _ 
Mesutuauruti _— — — 1080(5) — 
@nyopenugau- 

THH 900(8); 975(8); 998(5) _ 973(5) 1078(8) 1065(3) 


<HX COCHHCHHH B OJHOM HW TOM xe Spupe HaGwOaeTcA OM3KaA KapTuHa 
yuc. 1 A). Samena xe ofHOro supa Ha Apyrol pesKo cKa3biBaeTCA Ha MOuIO- 
CHMM MOJIOC, OTHECEHHBIX HaMM K rpymnam C — Li...O (puc. | 5B). 

Anasu3 CIeKTPpOB NoKa3bIBaeT, UTO TO Mepe yCJIOXKHCHHA YreBOLOPOAHEIX 
aNMKaJIOB B SPUpax MpOucXOAUT cmeleHue Nomoc rpynm C — Li...O B croporny 


100% 


: 


[Iponycxanue 
= 
S 


700 = 800 900 1000 100 §=1200 =1300 = 1400 1500——«t600 ew? 


|) eed 


. Puc. 2, A— u.-K. cleKTpbI pacTBOpOB MeTHJUTHA B AHSTHIOBOM 3cupe (0,78 N): 
1J— cpexuii pactpop, 2 — pacrTsop BbifepskaH m0, apronom 7 jHeH. B — u.-k. 
CHEKTpbl paCTBOPOB Me3HTHIWIHTHA B DHOyTHIOBOM 3ipupe: Jf — pacTBopeH mp 

20°, 2 — pactsopen mpu 120°. [Ipusma NaCl; d= 100 pw 


IPOTKUX MH BONH. Tak, ecM B ClleKTpaX BCeX MCCeOBAHHBIX MTHMOpranu- 
SCKUX COCIMHEHHM B JMSTHOBOM acdupe HadOmMOZaOTCA HaHOolee CMeILeHHBIe 
jock! oKOIO 900 cm=!, To B AuNpoNUOBOM uM AMM380MponHOBOM 970 cm7, 
B AuOyTHIOBOM HW WHM30aMUJIOBOM S*upaxX HMeeTCA JMIUb OfHa HHTCHCHBHAA 
BI0ca OKOO 1050—1090 cm7!, KoTOpyio MbI OTHOCHM y2Ke K CBOOOZHOM nH 
ja6o cBa3aHHOW rpynne C — Li. STo, OveBHAHO, ABMneTCH CJIEACTBHEM TIpo- 
*PaHCTBEHHBIX 3aTPYIHEHUM MOLXOfa MONEKYJ Ha AOCTATOUHO ONM3KUe paccTon- 
ZA Jd OOpasopanua KomMseKca. B TaKOM culydae, BBMLY PaBHOH JOHOpHOH 
{bl aucaTHyecKuXx SUpOB, KOHCUHBIM Pe3yJIbTATOM BO BCEX CJIyYaAX NOJDKHBI 
ITb OM3KHE MO MpOuHOCTH KOMMeKChI (aHasOrM4yHO siupaTaM aJOMMHH- 
IhaHMyeckuX coequHeHHH (*)), HO HX OOpa3s0BaHHe UfeT TEM MeVIeHHEe, YeM 
lOKHeEe CTpoeHHe SupOB H MOJeKYJI JMTHHOpraHMyecKorO COeIMHEHUA. 

/Taxk, ecam ana HanOomee akTMBHOrO JIMTHMOpraHHyecKkoro coeqHHeHHA— 
‘MJIMMTHA MOUTH Cpasy BO BCex S*Pupax OOpasyeTCA KOMIMVIEKC, MOrMOMaroulAh 
son0 900 cmt, To 210 Gonee COXKHBIX M MEHEC AKTHBHBIX MOCK JI STOT TIpolece 
eT BO Bpemenu. JlelicTBHTeIbHO, pH BbIMepKKE PacTBOPa O-TOMMINUTHA 
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B JIMOyTHJOBOM 3pHpe MOL aproHOM B TeYeHHE HECKOJIbKMX HEH Mpoucxoys 
oc1a6JIeHHe HHTCEHCHBHOCTeH MOIOC CBOOOLHDIX H C1aOOCcBASaHHbIX rpynn C — | 
(1040—1060 cm) u ycumeHue nonocbt oKon0 900 cm™*. Sto xe HaOmopaerTK 
HW B CAyuae METHIJIMTHA HW A-OYTHIIUTHA B WMSTHIOBOM acdupe (puc. 2 A). IIp 
wecc O6pa30BaHHA MpOuHOrO KOMMJIeKCa MOXKHO YCKOPHTb NyTeM MOBBILeHH 
TemMlepaTypbl pacTBopa, YTO BHAHO u3 puc. 25. 

TakuM O6pa30M, Ip pacTBOpeHHH JIMTHHOpraHvyecKkUX COeCAMHEHHK B 3p 
pax CHau¥ala, M0-BHJHMOMy, IIpoMcxo_HT edpopMaluaA Mu paca MepBHUHbI 
KOMINMI€KCOB 3a CYeT AKIUeMTOPHO-JOHOpHOTO HW AMMOJbHOrTO B3aNMOseHCTBH 
c 3(PHpOM H 3aTeM, MOCTeMeHHO (B 3aBHCHMOCTH OT CTpOeCHHA PaHKaJIOB OGOHX KON 
NOHEHTOB) HeT OOpasoBaHMe HOBbIX KOMMJI€EKCOB Me*Ky MOJeKyaMUu 3¢pi 
pa M WuTHHopraHwuecKkoro COe€AHHEHHA MO aKIeMTOPHO-OHOpHOMy THITy. 


Ri R Ri Ri 


R 
Yo VA es 1 ow 
Li Li+oO — Li Li-O 12 jl oco ©) + R—Li. 


SA ~ Nae ~ aS 

R Ry R Ri Ry 
Ilpu 2sTOM, MO Mepe yBeIHYeHHA MpPOUHOCTH HOBbIX KOMIJI€KCOB, Mpovicxosy 
ycusleHue NMOMApHocTu cBA3H C — Li, 4TO omKHO BbIPasHTbCA B H3MeHEHY 
peaKUMOHHOM CHOCOOHOCTH JIMTHHOpraHW4ecKOrO COCAMHEHHA HM YCTOHYHBOCT 
MOCJeqHerO B pacTBOpe. ITO, BEPOATHO, H ABJIACTCA IPMUMHOH GObUION aKTHy 
HOCTH 9THJIMTHA BO MHOPHX PpeaKIMMAX, MPOBOLMMbIX B SPHPHEIX pacTBopa; 
HM MajloH ero yCTOMYMBOCTH B STO cpere. 


@Mu3HKO-XHMHYeCKHH HHCTHTYT Tlocrynuao 
um. Jl. A. Kapnosa 14 IX 1960 
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Wornxangn Akaygemun nwayr CCCP 
1961. Tom 136, Ne 2 


PHSHTECKAA XHMHA 
HM. 10. BABKHH, A. B. KHCEJIEB u A. A. KOPOJIEB 


TENJIOTbI A IHTPONMHWH AXCOPBLUMM MAPOB TFEKCAHA 
MW BEH3OJIA HA A9SPOCHJIAX C MOBEPXHOCTbIO, XAMHUECKH 
MOAM®MLMPOBAHHOM TPHMETHJICHJINJIbBHbIMH FTPYNMAMH 


(ITpedcmaeaexo axademuxom M. M. Ly6ununoim 2 VII 1960) 


Heccneqopanve ajcopOuHu pasIMuHbIX MapOB Ha MOBepXHOCTH aspocusoB, 
UPUULMPOBAaHHOH peaklMel Cc TPHMeTHXJOPCHMaHOM, MOKa3as0, YTO BeCbMa 
OKHOH XapaKTePMCTHKOH TaKHX MOJMHIMpOBaHHbIX ajcOopOeHTOB ABIAeTCA 
€lleHb NOKPbITHA MOBEPXHOCTH KPeMHe3eMa XHMMYECKH Pa3BHTbIMH TPHMeTHII- 
JIMJIbHBIMA rpytinamu (',”). [Ipu HeqocTarouHo MMOTHOM Coe 3THX rpynn 
COpOlWHA NpOMCXOZNT B NepBylo Ovepeb B MPOMexKyTKaX M@eXKy HUMH Ha He- 
WAMPHUAPOBaHHOH YvacTH MOBepXHOCTH KpeMHesemMa. TakuM O6pa30M, HejO- 
ATOUHO MOJIHO€ MOAMMPUUMPOBAaHHe MPHBOUT K OObUION HEOHOPOAHOCTH M10- 
pxHocTu. Bmecte c Tem cylelaHHblli panee (*) TeopeTHuecKHi pacueT 9HeEprun 
COpOWMH MOIeyJI H-rekcaHa HM OeH30JIA Ha MOMNDHIMPOBAaHHOM ag9pocuue 
HOCHTCA K MOJeIM MOTHOFO CJIOA TPHMETHJICHJIMJIbHBIX Ppylll Ha NOBepXHOCTH 
emHesema (TPpHAHMUTa). STOT pacueT MOKa3a, YTO OTOMBUTAaHWe MOJIeKYy JI 
copOaTa OT NOBepXHOCTH KpeMHe3eMa TPHMETHJICHJIMJIbHBIMM TpyilaMyu MpH- 
MT K pe3KOMY YMCHbIIeHHIO 9Heprun aycopOunnu. JlaxKe B Cy4yae TAKUX OOIb- 
iX MOJICKYJI YrJIeBOMOpOMOB, KaK H-reKcaH M OeH301, BbIUHCJICHHaA TeopeTH- 
cKM SHEPrHA aCOpOUHH H3O0JIMPOBAaHHbIX MOJI€KYJI OKA3aJlaCb MCHBILE TEMMJIOTHI 
HUCHCauHN. CreqoBaTesbHO, MOXKHO ObIJIO OAKUMAaTb, YTO Ha JOCTATOUHO MVIOTHO 
HPHUMPOBaHHOM TPHMETHJICHIHJIbHBIMH PpyMNaMH adpOcHe YCTHIE TENMOTHI 
COpOWUMU MapOB 2THX YFMeBOAOPONOB OJMKHbI ObITb OTPHLATeJIbHBIMH. 

Kak BHHO 43 paGoTHI (*) H M3 HallMX H3MepeHHH TelO0T aqcopOuMn’ Ha 
N0CHaX C MOBEPXHOCTHIO, MOJMPHUMPOBAaHHOH MPHOJM3HTeIbHO JIMIIb Ha 
u 85% (5), BecbMa BaxKHO JOOUTLCA OOPa30BaHUA BOSMOXKHO Ooee NAOTHOFO 
OA TPHMCTHJICHJIMJIbHbIX TPyMil, MpakTHYeCKH WCKIOUHB acopOuulo B Tpo- 
KYTKAX M@KIY HAMM Ha MOBepXHOCTH cOoOcTBeHHO KpemHesema. C 1eJbIO 
WaTb NOBEPXHOCTH a2pocuia, BO-IepBbIX, OdJIbIy!o TreoOMeTpuyeCcKyIO Oj- 
DOJHOCTb H, BO-BTOPbIX, MAKCHMAJIbHY!0 CIOCOOHOCTh pearHpOBaTb C TPuMe- 
IXJIOPCHAHOM, MbI IIPOBeIM MpeqBapHTebHYy1O THLpOTepMasbuyt!o OOpaborKy 
JOCHIa, B Pe3yMbTaTe KOTOPOH ero WAaCTHILI BbIPOCIH, a HX MOBEPXHOCTb 
lauach H OKa3alaCb NOKPHITOH THAPOKCHJIbHBIMM TpynMaMW B MaKCHMa\JIb- 
HM CTeNMeHH. STO OGecneyHBaNO XOPOLWIMe YCJIOBUA WIA peakIMH C TPHMeTHAI- 
opcuaHoM. B Ta6n. 1 npuBexenbl yCMOBUA TOTYYCHUA pasJIMUHbIX OOpPasiloB 
IMPUUMPOBaHHbIX aIPOCHJIOB, a TaK2Ke BLIYHCICHHAA H3 XAMMYCCKMX aHaJIH30B 
ee OTKAUKH OOpa3si0B mpu 150°) cpeqHAA KOHICHTPallHA TPHMeTHJICHIMIb- 


AV ENO ata 24 


RD 


O6pa6orka B aBTOKIaBe 
P Y WenbHaa MOBEPXHOCTL! Crenenp NOKPLITHA 


OG6paseue lan aa nepey, MORHAUMPOBA-|  vnamu ‘Si(CHs)a» % 


T-pa, °C TPOOJKUT., HueM, M?/r 
yac 
4 = pa 170 0 
2 = = 170 ~60 
’ 3 120 8 ~165 ~85 
.{ 4 200 19,5 ~142 ~90 
5 265 19,5 ~ 71 ~100 


X rpynN Ha MOBepxXHOCcTH (ipHHumMas MIOULAaTb, 3aHATYIO STOW YFPYyNIIon, 


sHoli 42 A (*)). Usmepenua mpopogmumcb B KaslopuMetpe (*). 
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V3 ta6n. 1 BHHO, YTO MOCMeqHHH OOpasel, MO*KHO eHCTBUTeEIbHO paccM 
TPHBaTb KaK YAOBMETBOPHIONLM MPHHATOM B TeOpeTHYeCKOM pacueTe (*) moqeay 
Ha puc. | noKasaHbl NOyYeHHbIe 3aBMCHMOCTH AMdipepeHUMaNbHbIX TEMG 
ancopouuu Q, OT BeMMYMHb! ancopOuMH a (W-MOvH/M"), a Ha puc. 2 Hs0TE] 
Mbl acopOlMu & B PYHKWMM OTHOCHTeNbHOrO WaBeHUa Mapa p/ps. M3 pxc. 


Puc. 1. SapucumocTu 7u) 
cbepeHunalbHoH ‘Ter 
ajcop6lHH apoB H-rekd 
Ha (a) w Gex3osa (6) OT 
MOJIHEHHA MOBepXHOCTH ¥ 
xoHoro agpocuia (1) 
aspocHJIoB, MoO_upuLAP 
BaHHbIxX Ha 60% (2), | 
85% (3), Ha90% (4) H) 
100% (5). UepHpte 3Haq) 
3yleCb H Ha puc. 2— jecop 
ua 


7 2 penonujn? ] 2 pnonu/m2 
= a—> 


60% u make Ha 85% BenMUMHb! Q, BHadae OCTaIOTCA OOJIbLIIMMH MH TMOBCIO 
IIPeBbILMAaOT TeMMOTb! KOHTeHcCayuH L, TO NpH Mo_uduuMpoBaHHu pHoOHs| 
TembHO Ha 90% OHH MaaloT pH MaJIbIX @ JO BEIMUHH, HeEMHOFO MEHDIIHX | 
a IIpH Haw6onee NOJHOM MOLMPHUMpOBaHUN (npHOmusuTenbHO Ha 100%) Tens 
Thi aKCOpOMMH Qq H-reKcaHa UM O€H30/1a CTAHOBATCA PaBHbIMM OKOJIO 7 KKas/MO 
T. €. WHCTbIC TeMIOTH! aycOpOWMH CTaHOBATCA ONpemeeHHO OTPHWaTeJIbHbIM 
Ia H-rekcaHa Q, —L = — 0,5 u yaa Gex30na Q, —L = — 1,0 kKxan/mo 
[Ip S3TOM HaM y2xKe He yaslOCb 3aMeTHTb HavaJIbHOrO MaeHUA TEMJOTHI aqcop 
UMM, XapaKTepHOrO. WIA aycopOUuMH Ha HeOWHOPOAHEIX MeCTaX MOBepXHOC] 
C BbICOKHM afCOpOMHOHHBIM TMOTeHUMaOM. TenoTbt aycop6uuu c pocToM| 
ocuie MOKPbITHA MOBePpXHOCTH MOJIeKYJaMM H-rekcaHa UM OeH30/a MpHOMHS 
TembHO Ha 10% pacTyT M BCKOpe AOCTHralOT BeHUMH TeNJIOT KOHJeHCAalHH. 

B COOTBeTCTBHH CO CTOJIb pe3KHM YMCHbINeCHHeM TEIVJOTEI alcopOmHH Cc 
*KalOTCA HW BeJIMYMHEI CaMOM aycopOuun @ (puc. 2). IIlpu p/p;= 0,1 agcopon 
H-rekcanHa C pOCTOM CTeNeHH MOLMDULMpOBaHHA mpH6mu3suTembHO Jo 100 
yMenbiiaetca B 12 pas, a amcopOuua Oex30na — B 35 pa3. OTHOCHTeJIbHO 
Jee CHJIbHOe YMeHbUICHMe acopOuHH U TenmOTH agcopOunn GeH30a CBASal 
cC TEM, YTO Ha COLepxallleH THAPOKCHJIbHBIE TpynMbl MOBepXHOCTH HCXOAHO 
aspOCcH/a MONEKY Jbl O€H3OJ1a aLCOPOMPYIOTCA KaK 3a CUET IIEKTPOKHHETHYECK) 
(qHCMepCHOHHBIX) B3AMMOeHCTBHM, TaK M 3a CueT 3/IEKTPOCTaTHYeCKHX B3aHM 
nelicTBHli MX KBalpynoueH c JMMOAMM ru_pOKCMIbHBIX TpyMN MoBepxHoc 
Kpemuesema (°). M3 puc. 2 BuqHO, 4TO B cryyae HaMOomee NOHO MOLHDUUE 
BaHHOrO OOpasila U30TepMa acopOuMM H-reKcaHa BHaYae BOrHyTa, a H30TE 
Ma acopOuHH 6eH30J1a NOYUTH JHHeMHA. : 

Baaroqapa ovenb caOoMy B3aMMOelicrBMIO aycop6aT — aycop6entT, JI] 
yepxKaHUA Ha NOBEPXHOCTH ele OUCH HEOOJIbIIMX KOMMYECTB 3TUX acopbayi 
HEOOXOMMbI yxKe OYeHD GombuIHe p/p,. B sTux yenOBUAX CBOOOLHaA MOBep 
HOCTb MOJMPUMMpPOBaHHbIX YACTHI, MOKpbITa eULe TOJIbKO pa3spe2xXeCHHOM IVJIeHK| 
MOJEKYJI YPAeBOOPOMOB, B 3a30paX xKe M@KAY wacTHWaMM aspocuia BOs 
M€CT HX KOHTAKTOB IIpH AOCTaTOUHO OObMIMX p/p, ye BOSMOKHA KAaMMWIAPH 
KOHJeHCalua. CooTBercTBeHHO STOMY MM TeMOTH. COOCTBeEHHO aycopOm 
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“AOWKHbL ObITh MeHbIe H3MepeHHBIX, Tak KaK M3MepeHHbe BeMYMHE! pH 
> 0,1 p-momp/m? (p/p, > 0,2). uactu4Ho BKMO4aIOT TenNOTHI KallHJJIA p HOH 
‘KOHMencanuu, OnusKkue L. BeposTHo TakxKe, 4TO BHHOe U3. KpHBoH 5 
“puc. | MpHOmu3uTenbHoe MOcTOAHCTBO M3MepeHHBIX Tenor aqcopOuuH GeH3oa 
_B OOJACTH MAJIBIX &% ABJIAeTCA lO HeEKOTOPOH cTelmeHu HasOxKenueM Maenua Ten- 
| orl, CBA3AHHOrO C OCTATOYHOM HeOMHOPOAHOCTHIO, HM pOcTa TeMOTH, CBA3AH- 
“Horo C NpuTaAKeHdvem aycopOaT — ancopG6aT u Cc yBemM4MBaIONIMMCA BKAAaIOM 
“KanwapHod KOuqencanun. TakuMoOpa30M, ucTHHHbIe TemmOTbI COOcTBeEHHO 


monexyn/100K 6 


tMonu/me 
8 


be 
a 


Leon/2 


Vv 


, et rt ae, galt’ 


oly ste? 


Puc. 2, W30Tepmst agcopOuua mapop A-rekcaHa (a) WH OeH30ua (6) Ha HC: 
XOWHUM a9pocuse (1) H Ha azpocumax, MOLMpunUpOBaHHBIxX Ha 60% (2), 
F 85% (3), 90% (4) u 100% (5). ¢ — HauambHble ysacTKH H30TepM JIA HaH- 
: Oomee MONHO MOZMpUUNpoOBaHHOTO OOpa3sila B KpynHoM MacuiTade 


5 


_ aycopOuuu 2TUX yrmeBOLOPOTOB Ha BIOMHE OMHOPOLHOH MoBepxHOcTH MoLuu- 
iupyroulero cod (6e3 KaNWJIIAPHOM KOHCHCaLMH) JOJMKHbI ObITb elle MCHBIIe, 
_T. €. elle OnmxKe K TeopeTH4eCKH BHIYHC/ICHHIM B (*) BeCbMa MaJIbIM ,BeMGHHAM 
: (4,3 u 4,0 Kkan/Monmb 2a MapoB n-rekcaHa UM OeH3074). 4 
; Ha puc. 3 npeqcTaBmeubl BhIUHCMeHHbIC U3 H3OTePM acopOuuH UM TEeMNVJOT 
_ alcop6uau KPHBbIe 3aBMCHMOCTH AMpphepeHuMaIbHOH SHTpoMnuM aycopomuuu 
| H-P@KCaHa UM OeH30N1a Ha HCXOJHOM M HaMOOvee MOTHO MOAMPHIMpOBaHHOM O6pa3- 
/ ue azpocuna. Odpamaer wa ceOA BHHMAHMe Mepexo u3MeHeHUA SAHTPONMH 
 TIpW MoqupuuMpoBannA W3 OOMACTH OTPHUATeIbHbIX BeJIMGHH K BeCbMa OOJIbIIMM 
 MOOKUTeNbHBIM BeMMYHHaM (10 OTHOUICHHIO K SHTPONMM COOTBeTCTBYIONIMX 
: 2KwAkocTei). Oro cBuereibcTByeT O 3HAYHTEbHOM MOABHXKHOCTH MOJeKYJI 
H-TeKCaHa H OeH30/Ia Ha MOBepXHOCTH MoszNpuuupyioulero COA. CTO/Ib BbICOKHE 
BCIMYMHEI 2SHTPOMHU, BECbMa HU3KHE BeMIMHI SHepruu aycopOuuM uU OombUIAaA 
OWHOPOAHOCTh MOBEPXHOCTH MO3BONAIOT MpeqmouaraTb, YTO MO KpaiHeH Mepe 
/ B Cilydae OOpasia c HanOovee MO.IHO MOAMPHIMPOBAaHHOHM MOBepXHOCTHIO aycopo- 
WMA A-reKCaHa Wu 6eH307a HeNOKaH30BaHa. B CBA3H C 3THM H30TEPMBI aycopo- 
IMM apoB 9THX BeulecTB Ha HaMOOee NOHO MOLMPHIMpOBaHHOM OOpasile 
B HaYaNbHOH OG1acTH, B KOTOPOH KallHIApHaA KOHJCHCallAA Mex ly YacTHIaMH 
aspocHa elle He BHOCHT 3aMeTHBIX HCKaxKeHHH, YMOBJeETBOPHTebHO OMMCHI- 
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om 
«i 


BalOTCH ypaBHeHHeM HesOKaIM30BaHHO MOHOMOJeKYJApHOH aycopOuMH XuJI- 

gia (7) TpHOw2xKeHHO YUNTHIBAIOLLMM B3aMMojelcTBuA aycopOaT — amcop6ar. 
Ha puc. 4 9KclepHmeHTambHble TOUKM U30TeEpM aCcOpOUMH, MpHBeeHHbIXx 

B BepXHeli uacTu puc. 2, IpelcraBeHbl B KOOPAMHATAX JIMHeEMHOM OpMb! STOO 


ypapuenna (§): 


Ee Py py heals ee 0 02 04 
W(8,p/ps) == Hae In 1-9 In p/ps = 1 =10 
= In Ky, + Ke. (1) 
OI) 
Naz 
Kan/epad Mone 
! OY aia 
RS 
= 
x 4-20 
* 
gp | Reebeoss eet LL See Oe ees x 005 Te 
0 | 2 : 2 
ee 2 3 umonu/M py 
Puc. 3. 3aBHCHMOCTH ANddepeHUMabHOH SHTPONHH Puc. 4. Usorepmpl agcopOunn mapoB 
acop6uuu napos Oex30a(/, 4) Hx-reKxcauHa (2, 3) H-rekcaHa (/) H OeH30a (2) Ha HaH- 
OT 3aMOJIH€HHA MOBEPXHOCTH adPOCHJIOB: HCXOHO- Gonee, MOMHO MOAUPUULAPOBaHHOM a9po- 
ro(/,*2) H HaH6oulee nowHO MO_HdHUNpOBaHHOroO cue B KOOp{HHaTaxX ypaBHeHHA (1) 


> 


Syecb § —cTeneHb 3anojHeHHA MoBepxHocTu, Ki — KOHCTaHTa paBHOBecHaA 
WIA B3aMMOJeHCTBUM aycopOat — aycop6enT, a Ke yaHTbIBaeT B3aMMOMeHCTBHA 
ajlcopoat — apcop6at. Benuunna 8 = a/a_, = AWm, TIC &m — EMKOCTb MOTHOFO 
MOHOCJION, a Om = 1/d —MwoWalb, 3aHAMaeMasd B 3TOM CyIOe MOIeKYJOH 
agcopOara. Ina x-rekcaHa Om = 51 A?u avin GeH300a Om = 40 A?(°). 

Jia ancop6unu x-rexcana K, = 0,2 u Ky=5,0 u Gen30a Ky = 0,1 1K, = 
= 4,3. Manpie BenmunHbl K, CBA3aHbI CO CaObIMH B3aHMOJeHCTBHAMM aycop- 
Oar — ancop6enT. Ja Oen30a K, MeHbIIe, ¥eM JWIA H-reKCaHa, B COOTBeTCT- 
BHM C M€HbINMMM B3aMMOJeHCTBHAMH alcopOaT—aycop6ar (7°). 

Takum o6pa30M, IpHMeHeHHad KOMOMHallMA reoMeTpHyeCcKOrO MOAMCpHIL- 
POBaHUs YaCTUIL aspocusia (rHApoTepMabHOH OOpadoTKOH) c MocMefyIOUlNM 
XHMHYECKUM MOAMHIMpOBaHHeM HX MOBepXHOCTH (peakWHeH C TPHMeTHJIXJOp- 
CHJIaHOM) IIpMBea K CrvlaxKHBaHWIO MOBEpXHOCTH KpeMHe3seMa H OOpasoBaHuio 
Ha He CTOJIb IWIOTHOTO CJIOA IPHBUTHIX TPHMeTHJICHIMIbHBIX Tpynl, yTO M0- 
BEPXHOCTb STOO C/OH CTAHOBHTCH BeCbMa OMHOPOAHOH, aycopOuuA reKkcaHa 
M O€H30J1a Ha HEH NPOMCXOLNT HeOKaIH30BaHHO, a HEPrHA aCcopOUMH CTOIb 
MaJla, UTO YACTHIC TENJOTHI aCOPOUMH STHX yrIeBOLOPpOAOB OTPHIMaTeJIbHbI. 

ABTOpbI BbIparkaloT rmyOoky10 GularogapHocrp VM. B. Aporanesoit u B. I. Ma- 


PHHKOBOH 3a TIPHrOTOBJIEHHe HU aHaJlH3 oOpa3lloB agpochJla. 
Mockosckni TocyapcTBeHHbI yHHBepcuTe>r TocrynHio 
um. M. B. Jlomonocosa 30 VI 1960 
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Loknages Akagemun nayr CCCP 
1961. Tom 136, Ne 2 


PHSHTECKAAH XHMHA 


B. 9. BACCEPBEPI, akayemux A. A. BAJIAHJMH wu H. P. JABbIJOBA 


Ob OBPASOBAHHH MOBEPXHOCTHbIX PAJMKAJIONOJOBHbIX 
MPOMEXKYTOUHBIX OPM TIPH TETEPOFTEHHOM KATAJIN3E 


OKCIepHMeHTaJIbHbIi MaTepHal, HaKOUJeHHbIM Ipu M3yseHMM reTeporeH- 
IX KATAMMTHYECKUX PeaKIMH, JOBOJIbHO JaBHO PHBE MHOFUX UCCIeqOBaTeseH 
MPeAMOMORKEHHIO O TOM, UTO STH MpoOlecchl MpOTeKaloT Yepes MpoMexyTOUHOe 
pasoBaHHe CBOOOAHEIX PaqMKaJIOB Ha MOBePXHOCTH KaTaH3aTOpa. STO mpen- 
ABJIEHHe, KOTOPOe OJHUMM U3 MepBbIx BEIABHHYyIH H. Ji. 3emuuckuii c corp. 
*), B jaJibHeUleM pa3BuBaJlocb B paOotax B. B. Boesogcxoro, ®. ®. Bous- 
muiTeiHa u H.H. Cemevopa (°), A. T. Sitzyca (4), C. 3. Poruncxoro (5), 
_ MW. Temxuna (°) uw apyrux ucceqopatenent (cm. Hamp. (*)). B reopuu KatTanu- 
WeCKOH THAPOreHusallMu, MpeIOxRKeHHOH OZHHM 3 Hac (°) HW OCHOBaHHOM Ha 
(IbTUMJIETHOM TeOPHH, OblJla MOKa3aHa, HCXOJA M3 KMHETHYeECKHX JaHHBIX, 
POATHOCTL CYULeCTBOBaHHA Ha MOBepXHOCTH MeTAaJJIOB Ca60 CBASAHHbIX aTO- 
IB BOOpOMa, Kak MpOMer*KyTOUHEIX (pOpM pH ruzpupoBaHun. 

Ojuako 70 HacTosMero BpeMeHH, HECMOTPA Ha MHOTOUHCJICHHbIe MOMbITKH, 
NOCPeJCTBEHHOE 9KCIIEPHMEHTAJIbHOe JOKAa3aTELCTBO CYIL€CTBOBaHHA CBO- 
JHbIX PaMKaJIOB WIM NMOAOOHEIX HM OOpas0BaHHl B yCJIOBHAX TeTeporeHHOrO 
TajIu3a NOJYYNTb HE yaBaJIOCb: JOBOAbLI B MOJb3y UX CyULeCTBOBaHHA NO- 
POeCHLI Ha KOCBCHHBIX JaHHbIX O KHHETHKE MpoleccoB, cocTaBe MpOyKTOB 
aKUHH U T. I. 

flamu pu ucculeqOBaHHW MeXaHHu3Ma UM JJICMeCHTAapHbIX CTaqHM peaKUHH Je- 
[paTauHu HU3WIMX alHdaTHuecKHX CNUPTOB B ajCcOpOHPOBaHHOM CJloe IIpH Ma- 
IX CTCHCHAX 3aNOJHEHHA Ha pe KaTaIH3aTOPOB (OKNCb aJIOMHHHA pa3JIH4- 
ro cioco6a mpuroTroBenua, Al,O; -+- ZnO, Al,O3-+ Fe,O;, WO;, MgSO, u 
.) OblM MOyyeHbI MHOTOUNCJIeHHBIeC KHHeTHYeCKHe JaHHble (°,1°), KoTOppIe 
iMOOMee METKO MOrIM ObITb MCTOJIKOBaHbI C TOUKH 3peHHA pescTaBseHul 06 
Pa3sOBaHHM MOBePXHOCTHBIX paMKaJONOAOOHHIX KOMIWIeKcoB. B 4wacTHOCTH, 
MM ObINO MOKA3aHO, 4TO CKOPOCTh JerusApaTallMu Kakoro-HOO CMpTa, Hallpu- 
) M30NpomuOBorO, B ayCOPOMMOHHOM cJI0e Ha MOBepXHOCTH KaTasM3aTopa 
‘M MIOTHOCTH 3anouHeHHA 2R—4% OT MOHOCJIOAH, MOMKET B WIMPOKMX Mpeesax 
MCHATECA (OOBINHO YMCHbINAaTLCA), CCIM Ha NOBEPXHOCTH TaKXKe B KOJIMYCCTBAX 
2 no 10—15% or monocaos mpucyTcTByIOT Mpeq§BapHTebHO aycopO“poBan- 
 [pyrue ciupTbl (STHOBbI, METHJIOBbIH HM Jp.), SPHpPbI (STHOBbIH, AMU30- 
ONMJIOBbIM) MIM Apyrve BellecTBa (HalipuMep, alleTOH, alleTOyKCyCHbIH Sdup, 
eTOHUTPU, WuoKcaH # gp.) (1!,!”). CymjecTBeHHO Np 93TOM, 4TO Pa3JIMUHBIe 
eBapuTebHO acOopOupoBaHHble BeuleCTBa IIpH OMHAKCBOM MIOTHOCTH 3a- 
MHEHHA B pa3JIM4HOM Mepe BJIMAIOT Ha CKOPOCTb pPa3JIOKeHHA MCXOAHOTO 
apta. J[pyruM KOCBeHHbIM MOsTBepxKeHHeM OOpasOBaHHA MOBepXHOCTHBIX 
DOOMHEIX Pa UKAaNONOAOOHLIX (OPM MOXKET CJIY2KHTb YCTAHOBJeCHHBIM HaMu B 
MOBHAX MeruppaTauHOHHOrO KaTaiu3a (bakT Mepewayw MeTKM OT MedeHHOrO 
quoyrsepoyom C!* zumeTHsOBoro aipupa K HeEMeYeHOMY STHJIOBOMY HJM U30- 
OUMIOBOMy CIMpTy, a TakxKe K MpoykKTaM UX Jeruzpatanun (**,"*). 

Tlockompky peaklluu JeruppaTalnu B afcopOMpOBaHHOM cCylI0e MpoTeKaloT 

‘CPaBHHTeMbHO HU3KHX Temmepatypax (120—130° sBmecto 250—350° B 
WWHBIX YCJIOBUAX), KOFa MpOMOJMKUTEbHOCTh KH3HH PaUKaJONOLOOHbIX 
MI€KCOB Ha MOBePXHOCTH JOJ2KHAa BOSPaCcTaTb, Mbl MpeIPHHANH MOMbITKY 
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HEMOCPeACTBEHHO OOHAPyXHTb HX MO XapaKTePpHOMY WIA pAa CoeqMHeEHMH C 
HeCIIapCHHbIMM 3JIEKTPOHaMH, B TOM YHCJIe AIH CBOOOJHBIX OpraHHyecKHX pa 
JMKaJIoB, (pu3sHYeCKOMy CBOMCTBy — MapaMarHeTu3mMy. Hanuune mapaMarHerus3} 
Ma MOXKHO OOHAPyXKUTb, HallpHMep, MO ycKOpeHHIO Mapa-opToO-MpeBpalllenns 
BOWOpoa B IpucyTCTBHH aHHOrO coeqMHeHUuA. BnepBple NoqoOnaA MeTOLUKé 
OOHapyxKeHHA (HM JlaxKe KONMUCCTBEHHOM OWCHKM) KOHLeHTpaluu CBOOOHBIX Op) 
PaHHYeCKHX palMKaJIOB MO KaTaH3MpyeMOMy HMM Ilapa-OpToO-lIpeBpalienuk 
Bowopona Oblia mpennowena H1Ba6om ('°). Met, B-oTamuue oT LlBa6a, mpesno 
Jlarasid MCCJICOBATb TAKMM OOPa30M He TAKEbIC YrIeBOMOPOAHble palukKaJly 
(Tuna TpudeHusIMeTHJIa) B pacTBOpax, a JIerKHe HUMSIUIME 

\ palukaslonoxoOHble OOpa30BaHHA, BO3SHMKaIOWMe IIpu Te 
rHpaTaluu M30MpOnuOBOrO CiMpTa Ha MOBepXHOCTH Ka 
Tamu3saTopa. | 
TlepBoHauasIbHO MbI COOMpasIMCcb IIpHMCHHTb B KayeCTB 
KaTau3aTopa OLMH U3 MpenapaTOB OKHCH aJIIOMHHHA, UC 

6. MOb3OBaHHBIX HAMM B padotax (°,1°). OmHako oKa3aJIOCE 
YTO OH CaM M10 ceOe ABIACTCA AKTHBHbIM KaTaJIM3aTOPOM pe 

aKILMM Tlapa-OpTO-lpeBpalleHuA BOOpOsa, IpHueM He TOU 

q KO IIpH TemilepatTypax IpoBeqeHuA peakiHu ernApaTaly 


B MoHOcwoe (120 — 150°), HO M pH KOMHaTHOM TemilepaT 
pe. Torja MbI BblOpasu cysIbdbaT MarHua, ONMCaHHbI B Ké 
YeCTBe AKTHBHOTO KaTaJIM3aTopa JeruypaTalluu BTOPMIHBp 
: cnupToB B paOore(!®) uw TaKkKe HCCJIeEIOBaHHbIN HaMH B y@ 
a: JIOBUAX PeaKUMH B aycopO6upoBaHHoM cyioe. Kak oKa3aoch 

Ha 3TOM KaTaJIM3aTOpe, JOCTATOYHO AKTHBHO IIpOBOAAULeM pq 


S 
0 


Puc. 1. Cocy a u3MepeHua TenMonpoBogHuoctu. / — Kopllyc: cTe 

: JidHHasa TpyOKa (d = 12 mm, / = 100 mm); 2— BBogbI u3 MOHOQeHOBG, 
S nposponoku (d = 0,5MM); 3—naaTHHoBad npoBosoKa (d = 0,3 M 
: 4— civpallb BoJIbtppaMoBasd H3 mpoBoloKH (d = 20 p, conpoTuBleHp 
3 ~300 om); 5— ukcatTop Avia cnMpasiu — OTpOCTOK KanuJApa Cc T-o6pa 
HO MpHmadHHOM K HeMY CTeKJIAHHOM HUTbIO, HHTb Mpumaiha KO My 

cocyla; 6 — KaNHJJIApHad OTBOAHaA TpyOKa 


AKIMMIO JerujlpaTallH CIMpPTOB B acop6upoBaHHoM cJioe npn 150—180°, peakuy 
lap a-OpTO-IIpeBp allleHHA BOOPOa COBEPLIeHHO He HT pu Temnepatypax 10300 
OjHako OOHapyxXHJIOCb, YTO B yCJIOBMAX peakiiuu WeruapaTaluu cilupta c Tp 
culeqyiouleH perenepallue B aTMocdepe Bomoposa pu 300° kaTamMsaTop 4acTH 
HO BOCCTaHaBJIMBaeIcaA C OOpa3s0BaHHeM CepoBOfopoya H Teper aKTHBHOC 
(Bonpoc 0 Bo3MOxKHOM BIMAHHH HS wim MpoMexKYyTOUHBIX MpOxyKTOB BOCC 
HOBJICHHA MbI NpesMoaraeM uccseqOBaTb oco60.) Ilosromy B Ja/IbHeMLIeM MbI Kay 
J\bIH OMIT MpOBOLMJIM CO CBexKelt HABeCKOM KaTalM3aTOpa, He MpoBosA perenepse 
uM Toce onbiros. Katanusarop roToBusiM mo cmocoby, omMcaHHoMy B pa6o 
(*°), TlopepxuocTb KaTasM3aTopa, ompesenenuad mo Merony BST us u3orep 
HU3KOTeMMepaTypHOH aycop6mun a3o0ra, cocraBaana 10—15 m?/r. 

PaOory mpousBoquau cleqyiomuM o6pa3oM. B cTeKIHHHY!I0 BbICOKOBaKp 
YMHYiO WHPKYJAUMOHHY!O ycTaHOBKy (yCTaHOBKa Oblla CKOHCTpyMpOBaHa § 
coOpana C. JI. Kunepmanom u V. P. Jlaspimosoit u ucnomb30BaHa MMU B paddy 
MO HCCeqOBaHMlO peaKUMM Mapa-OpTO-lIpeBpalleHuA BoMopofa Ha HUKeTe (1h 
NOMeHLaIM OOpasell KaTalu3aTopa M THLaTebHO B TeveHue 3 4ac. TpeHHpoBal 
ero mpu 300° u yaBnenun nopsagKa 1-10-75 mm pr. er. Tlepeq kak qbIM OnBIT 
NPOBEPsJIOCh OTCYTCTBHE MpeBpalleHHaA HapaBozopoya Ha LaHHoM oOpasue 
TamM3atopa. Ja 9TOrO Hal MpeqBapHTebHO OTTPeHHPOBaHHbIM HW OXNAKTG 
HbIM {O TeMNepaTypbI ONbITa KaTaM3aTOpe MpOBOAMIH WapkyaAuuIo 50% cy 
CH Hapa--+ OpToBoxopoya (nowyyeHHOH Mo OOpluHOM MeTO_MKe jecop6uHeH 
AKTHBHPOBaHHOTO YMA MOce BbIepxKKU pH TemnepaType %*KHAKOTO asd 
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BTe€4YeHHe HECKOJIBKHX YacOB), MepwHOAMyeCKH OTOUPaA MpOObI AA KOHTPOMA B 
cocyy Wid M3MepeHuA TensOMpoBosHoctu. 
_ B orauune of mpumenenuoro B paoore (4), B JaHHom cmyyae cocyy (puc. 1) 
“MpescTaBan coOol mpoOupky “3 MomMOyeHoOBOrO cTeK/a, B KOTOpPOH Momelta- 
Wah CHMPaJib M3 BOJbPpaMoBoi MpoBosoKH d = 20 W, MMeBIAad COMpoTHBeHue 
(pH KOMHAaTHOH Temnepatype) 300 om. 
Tlocae ycTaHOBeHHA OTCYTCTBHA OPTO-Napa-lpeBpalleHua Ha KaTasu3aTo- 
pe B yCOBMAX OMbITa KaTasIM3aTOp OMATh 9BAKYMpOBaM WO BakyyMa 1 -107° mm 
pT. CT. W BIYCKaJIM Napbl MSONponuNOBOrO CMUpTa, pasOuBaA C MOMOMILbIO 3JIeKT- 
_poMarHuta ammyuy c uso-C;H,OH, mpexBapuTembHO MOMeleHHYy!0 B yCTaHOBKy. 
Hanojmenue amiysibl CHMpTOM Mpow3Bo_MIM B Apyroli ycraHoBKe, TakxKe B yc- 
_JOBMAX BBICOKOTO BakyyMa, JIA mpen- 
OTBpalleHHA Monalanua O,, TorxKe o6sla- ; : 
- Jjarouero nap aMarHuTHbIMu CBOHCTBaMH. Banaue MOBEPXHOCTHOH KaTaJINTHYeCKOU 
8 peak Ha Mapa-OpTo-lpespallennve 
_Korga cnupt u3 pa3s6uTol ammyvJbl uc- Bomopora 
“TlapsJIcH M Mapbl ero aycopOupoBasuch 


Paovewm art 


' KaTaM3aTopom, T. e. uepe3s 20-—30 cex. e] fae S 
; Tlocule pasOMBaHHA aMIlyJIbl, B CHCTeMy Ne | Koaws.| p.pa, gig a5 Bo ge 
“Briyckamm 50% cMech Mapa--- OpTOBO- — onsta| gus, x} °C | BEE| 83 | 538 
' mopoya u yepe3 10—15 mun. oT6upanu pie ye al gl ee 
mpoOy Mia avalwu3a Ha TenONpoBoL- 6x} 480.).0. 9 dcenee| ne 
HOCTb. J[JIMTeIbHOCTh BHIepxXKKU MO OT- f A 
Oopa Mpoobi Oblia BbIOpaHa Ha TOM OC- 0} 200. | 0.4 , 0 
_HOBaHHM, 4TO NepHon Noypa3z0KeHUA 3 a ee au fs A 3 
. : 3, 56 | 0,05 fe 
M3ONPONMJOBOrO CHupTa B aycopOuuoHn 3°3 | 456 | 0°05 \Gecxon| 13°3 
HOM cJioe, ONpeleneHHbIli B yCTaHOBKe scandens : 
(9 10,7 | L » 
(°), Mp WaHHbIX yCJIOBHAX COCTAaBUJIAJ 10:7 | 185 | 0°4 isdiitats 
S—10 Mun. 10,7 | 185 | 0,4 |6eckon.| 13,5 
_ _ Tlocae okonvanua onbita MpoxyKTsl 5 | 41,0) 187 | 0,0 ; 0 
_peakWHu OTKauHBasIM JO ycTaHoBJeHHA 11,0 | 187 | 0.2 rs eg 
_ Haj| KaTaIM3aTOPOM BakyyMa TlopAKa 17,0: | 137) 10525 |\oeexan:|) 75,0 
~1-10°° mM pt. cr., ycraHoBKy BHOBb 3a- 6 | 41,0} 183 | 0 . 0 
nowHaAmM 50% cMecbiO Mapa--+- opToBo- 44,0 | 183 |-0,4 45. | 43,2 
jopoya u nocne 5— 10-munyTHo wup- 14,0 | 183 | 0,4 |6eckon.| 13,2 


KYJAUMK Hall KaTaJIM3aTOPOM BHOBb 

ONpeMeIANIM TeMJIONpOBOHOCTh rasa, MpakTHYeCKH He OTMMYABLUIyIOCA OT UC- 
XOMHOH, 4TO CJLYKUIO MPOBepKONM BOCIPOM3BOLMMOCTH. 

*  B HeKOTOpBIX OMbITax, JIA Toro uTOObI yOeqUTbCA B OTCYTCTBHM KaTaJIMTH- 
¥4eCKOrO JeHCTBHA MOCTOPOHHHX BelULeCTB Ha peaKIMIO Napa-OpTO-NpeBpallenuAa 


ee PR Lew FD 


' Bo_opoxa, K MapaBosopoxy, BBOLHMOMYy Mocwle MpoBeyeHuA peakiluy, qo0aBisa- 
0M MpOyKTbl peaKIMH, MpeMBapHTebHO BbIMOPOMKeHHBIe B CiHellMaJIbHOH JO- 
| BYIUKe, HU WHPKyIMpoBamu SsTy CMeCb Hall KaTaM3saTOpOM. OcoOsiMu OMbiITaMu 
| ObIIO TAKE NOKAasaHO OTCYTCTBHE BIMAHHA MapOB HCXOMHOFO CIIMpTa (B oTCyT- 
_ CTBH€ KaTawIM3aTopa) Ha peakUMiO Mapa-OpTO-lipeBpallleHua. 
} CsogKa momyyeHHbIX SKCHepHMeHTAaIbHBIX aHHbIX MpuBeyena B Tad. |. 
ft Kak BugqHO 43 Ta6. 1 u u3 CKa3aHHOro BpIle, 50% cMecb Mapa--++ OpTOBO- 
" 20poya, COBepWeHHO He MperepreBatolad H3MeHeHHA B YCJIOBMAX OMbITa B KOH- 
_TakTe C KaTaM3aTOpOM HM C MapaMu MpOsyKTOB peak, a TakyKe C MapaMu 
' ciupTa B OTCYTCTBHe KaTaJIM3aTOpa, MCIIbITbIBAeT 3aMETHOE MpeBpallleHHe JIMILIb 
8 KOHTaKTe C KaTaJIM3aTOPOM, Ha KOTOPOM B 3TO BpeMA poTekaeT KaTasMTH- 
uecKad peakiMA feruypatanuu ciimpta. [yOuna peakiuM Mapa-opTo-lpespa- 
_uleHHA BoOJOpoma cocraBasaeT Wo 13,5% OT TeopeTHYeCKM BOSMOXKHOH, H MoOvly- 
(flaeMble SHAYCHHA M3MeHEHHA COMPOTHBICHHA H3MePHTEABHOH MPOBONOKH Je- 
_ KaT flaseko 3a MpemqesaMu BOSMOXKHbIX OllMOOK ombita. Ilocue 3aBeplieHua pe- 
/aKIWMH, pw cOxXpaHeHuu BCeX MpOwHX yCJIOBU, Mpowecc Napa-opTo-ipeBpaure- 
HUA BOMOpOsa yxKe He IpOHCXOsHT. 
TakuM 06pa30M, pe3yJIbTaTbI HalIHX OMbITOB MOryT ObITb HCTOJIKOBaHbI Kak 
IIPAMOE SKCHEPUMEHTAIbHOe MOATBEPxXKLEHHe PeaIbHOCTH BOSHHKHOBCHHA B yc- 
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JIOBHAX TeTepOreHHOroO KaTaJiH3a TaKUX MPOMEXYTOYHbIX COeHHEHHM— My.JIb- 
THIWICTHEIX KOMIIJICKCOB,— KOTOpbl€ OOaaloT XapaKTePHBIMH JIA CBOOORHBIX 
palukasloB MapaMarHUTHbIMH CBOLMCTBaMM. ITO NOATBepxKLaeT TakeKe MpaBomMou- 
HOCTb IIpeqcTaBeHuli 06 O6pa30BaHHN MOBepXHOCTHBIX CBOOOJHBIX payMKaJo- 
MOMOOHHIX OOpas0BaHHit, MCMOJIb3OBaHHbIX HAMM PaHee JIA OObACHEHUA pAya 
OCOOeEHHOCTEM KHHETHKHV JJICEMCHTAPHBIX MpPOMeccoB peakIHu eruypataluu ciuup- 
TOB HW 3*PHPOB B ANCOPOHPOBaHHOM CuIOe. 

Tloqo6uple O6pa3s0BaHuA CBOOOAHOpaLMKaIbHOrO THMa, MO-BHAMMOMYy, BO3- 
HUKaIOT WU IPH JPyruxX rereporeHHO-KaTa/MTHYeCKHUX Mpoleccax, HO OOHapyxe- 
Hue HX C MOMOULbIO HCMOb3OBaHHOH HaMH Me€TORMKH OKa3aJIOCb BO3MOKHBIM 
JIMUIb B pe3ysbTaTe yauHoro coueTaHUuA KaTasiM3aTOpa M XapakTepa peakIlun. 
IIpumenenue sto MeToquKM K ApyruM MpoweccaM BcTpeTHIO Obl COoMbUIMe 3a- 
TPyYMHeHHA, TaK KaK, HallpWMep, BCe KaTaJIM3aTOPbI peaKIMU TUApPO- U Aeruspo 
TeHH3allHH JOJDKHbI CaMH TIO ceO€ aKTHBHO KaTaJIM3HpOBaTb peaKHIO Mapa- 
OpTO-IIpeBpallleHuA BOMOposa, UCCIeqOBaHHe peaKIWMH KaTaJIMTHYeCKOrO OKHC- 
JIGHHA HEBO3MOXKHO BCJIEICTBHE HCKaKalollero BJIMAHHA KMCMOpOfa UT. MI. 


VUuctutyT oprannueckoi xumuu uM. H. JI. 3eanucKoro TloctynH0 
Axanemuu Hayk CCCP 30 VIII 1960 
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Jloknann Akayxemun nayr CCCP 
1961. Tom 136, Ni 2 


PH3HYECKAAH XHMHfl 


B. H. BHJIKOHOB 


K TEOPHH 3SPOSHOHHOLPO TOPEHHA IOPOXOB 
(ITpedcmaeaeno axademukom B. H. Kondpamoeeoim 2 VII 1960) 


Vizzectuo (1%), uro TypOyeHTHbI NoTOK ra3a, MpoTeKaromHi Hay ropamei 
MOBEPXHOCTbIO, 3AMe€THO yBeJIMYHBaeT CKOPOCTb ropeHHsa Mopoxa. B Hacrosmei 
3aMeTKe paSBUBaeTCA TeOpHA STOFO BOMIpoca, Oasupyrlollasca Ha TeOpHu cTaHo- 
HapHoro ropenua (*). 

PacemorpuM moulyOecKoHeyHylo TacTHHKy Topsujero mlopoxa. TIpextio.10- 
2%KMM, YTO Ba OT MepewHeii KpOMKM yCTaHaBJIMBaeTCA ACHMITOTHUeCKHH pe- 
%KUM TeyeHHa raga. CucreMa ypaBHeHHli, OMMCbIBaJOWaA STOT Ciyuali, TaKOBA: 


ov =m =const, p = const: (1) 
pot = Sl + my |; (2) 

cp = Fu tm | + are@ Ds (3) 
po = lu +p)“ ]— 7G, P. (4) 


O6o3HayeHHA: Mm; — MACCOBaH CKOpOCTb TropeHHsA B TypOyJIeHTHOM MOTOKe; 
9 — IIJIOTHOCTb; UV — MpOeKIMA CKOPOCTH Ha OCb Y; U — MpoeKUMA CKOpocTH 
Ha OCb xX; py — KoapbuuMeHT «TypOyJIeHTHOM» HHAMHMYeCKOM BA3KOCTH; 
T — TemMepatypa; a — OTHOCHTeIbHaA KOHUeCHTpalMa pearupyrorlero sellle- 
crBa; Q—rtenmoBol addext; f (a, T) — cyMMapHaa CKopocTb XHMHyeCcKOl peak- 
Wu; C — TeMOeMKOCTb. OcTaJibHble O6O3HAUeHHA COBMAaaloT Cc OOO3HAYeHHAMH 
padors! (*). 
Sanucbipaa cuctemy (2) — (4), Mbl JomycTHu, 4To 


ce =A; v=D; cH Shy ve =D, (5) 


rae A, D, v — COOTBeETCTBEHHO MOJIEKYJAPHble KOSPPHUMEHTHI TeIMJIOMpPOBOHO- 
CTH, Wuddy3HH H KHHeMaTHyeCKOli BA3KOCTH, a Ay, D;, Ve — KoacpHUHeHTHI 
«TYPOYJIEHTHOM» TEMOMNpPOBOAHOCTH, Wudiby3HH WM KMHeMaTHYeCKOH BHASKOCTH. 
Tlonymenua (5) oOuenpuuatTsi. Kpome toro, B ypaBHeHuu (3) mpeHeOperaem 
TeMJIOM TPeHHA MO CpaBHeHHIO C TENJIOM, BOSHHKAIOIIMM B peSyJIbTaTe rpoTe- 
KaHHA XHMHMYeCKOH peakIMH. 
Cuctema ypaBHeHult (3) u (4) umeer nepBbli unTerpa * 

aps ae) oe (6) 


= ? 


a 
sy 
MU, CJI€EIOBATeJIbHO, MNpHBOJHTCHA K OJHOMY oh Se Sag 2 


l(t) | — om + Ooh eT) = 0. 7 


* B qaibHefiliem paccMaTpuBaloTca TObKO a- uM B-cTaguH (4). 
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a-Crayu a. Mpeqnonaraa, sro TypOyseHTHble MyIbCaluM He MpOHMKaloT 
B XKHAKO-BASKMH col k-asbl, WIA o-cTaqMu OyfeM UMeTb OObIUHy!O cucTemMy 
ypapHenun. Ilostomy 
—E,/2RT sy 
my, =D eens (8) 
3yecb Temiepatypa noBepxHocTu 7, k-a3bl OTMeyeHa MHEKCOM UW, KOTOPbIH 
yKasbipaeT, TO 3TA TeMMepaTypa HapaMeTpHuecKH 3aBHCHT OT CKOpocTH spa 


moToka. 
Herpynuo y6equTecs, 4TO S9po3HOHHOe OTHOWIeHHe & paBHO 


5 Pte es OER a e 


p-Crayus. VUnrerpupya ypaspuenve (3), moswyaaem 


Og == (ey) “ — mu, (10) 


rye O; — KaCaTebHOe HallpsAxKeHHe TpeHHA Ha Topalel MoBepXHocTu k-dasbl. 
Ypapuenve (10) MoxkHO 3aMeHHTb GOovlee MpocTbIM: 


8a (ye Vie eee felipe ali (Lis 


P11 dy ’ re Pu’ P11 


B KOTOPOM He y4HTbIBaeTCA Nepenay TemiepaTyp HM NpHTOK MaccbIl rasa c ropa- 
me moBepxHocTu k-a3sl. 

IIpuuatToe JonyuleHwe He ABJAeTCA TpyObIM HM MMeeT MpocToe dusnHyeckoe 
oObscHennve. J[elicrBHTeIbHO, H3 TeOPHH MorpaHHuHoro COA H3BeCTHO, 4TO 
IIPHTOK MacCbl fra3a C MOPHCTOH MWwaCTHHKM BelleT K 3aM€THOMY YMeHbILIeHHIO 
COMPOTUBJICHHA TpeHHA; C pyro CTOpOHb!, 9dekT oxWaxKTeHHA CTeEHKH, OOTe- 
Ka€MOH MOTOKOM 1a3a, BeeT K 3AMeETHOMY YBeJIHYeHHIO COMpOTHBIeEHHA TPeHHA. 
Takum o6pasom, eCJIM OMHOBpeMeHHO HMeIOT MeCcTO O6a tbakTOpa — MpHTOK Mac- 
Cbl H MOTOK Telia OT rasa K CTeHKe (KaK Ip TopeHuH NOpOXOBOM NmacTHHKH), 
TO OHH 4aCTHYHO KOMMeHCHpylOT pyr Apyra. 


Bpola QuHamuueckylo cKopocth wu, = V0,/py, HW OSespasmepHoe paccTos- 


HHe€ OT CTeHKH y° = u,y/v1, HaxOo.MM 
d (u/u_) 
ee — el a3 Viy/'V3)7>. (12) 


YpapHenve (12) nosBouaeT Mo H3BeCTHOMy T1podbusto cKopocteli HaliTH 
KOoPPuUNeHT TypOyeHTHOH BA3KOCTH vz. B paGore (°) noKagaHo, 4TO JIA 
0<y < 80 pacnpezeneHue cKopocTH NomYMHsAeTCA 3aKOHYy 


u 4 FA 3 
tie} = aS th V ky ’ (18) 
rye ki — NOCTOAHHDI KooppuNMeHT, TOsTOMy | 
y Gal | 
Sp = sh? V kay’. 14) 


Ucnoup3ya (14), serko HaxoqMM pacnpeyeneHve Temneparypbl B 30He | 


lporpesa B-crayun: 
In =. = 1“ th VAny;. (15) 


as es Zz ki 
B uacrHocru, mpu mampix VY kyy,, Tsu 7 nomyaaerca OObIMHbI TMpodusb 
Temliepatyp 


T—T AM. 
be 7 V kyo. (16) 
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Alma 30HbI XMMMYecKOH peakuun B-crazuM cnpaBeqMBO ynpomleHHoe ypas- 
sHHE 


er +8) 2) — Oat, (P). (17) 


Octapascb B paMKaX JONyWeHHH, Hcnomb30BaHHEIX A. B. 3enpmropnyem 
A. A. ®paux-Kameneuxum (°), MoxKHO NoKa3atTb, UTO 
Tu 


2 Mae 2h = 

aE CE cor ie) ae ie 
su 
[e VilVy BbIVHCJIAETCH B TOUKE, COOTBETCT BylOlleH HanOoJIbluel Temiiepatype 
CcTawHH Wpotecca YTopeHHa. 


Ucnonn3sya (18) u nogoOny1o eli opmysy u3 TeopHu cramMoHapHoro rope- 


ua (4), HaxolyM: 
mM; rt Tu — wf ly 
Pawar / (P=) "e L(V Rayus), (19) 


[€ Yi. BbIYMCIAZeTCA B TOUKe Ti. Ucxntouas B (19) Yui, Hatiem 


im 7 —T. bee EES R \ 
(=) = 1 4 Va tA ( i. Pyllep Vdd (20) 
m} ee 2V2 Yene ae oe m 


[€ Ucp — CPeMHAA Mo MoMepeywHomy ce- 
HHIO CKOPOCTb MOTOKA; Aconp — Koap- 20 
AIMeHT CONPOTHBJICHHA, KOTOPbIi B 

sPBOM NpHOJM2KeHHU MOXKHO HaliTH U3 7g 
Ipakenua (‘) : 


0,221 


Nesus, = 0;0032 + Boast Ream (21) 
wo 
Tlomyyennpie dbopmyspt (9) u (20) 4% 


OHHUMNMAIbHO pellaloT 3amauy 9po- 
[OHHOYO TOPeHHA MOPOXoB. 

Ha puc. 1 mpeyctaBienbl pesysibta- 
I pacueTa NpHMepa Jia HUTPOriMuUepH- 
)BOrO Topoxa mpH Re = 10% nna pas- = 10 
{UHBIX aBJIEHHH M 9KCHepHMeHTAJIbHbIe 0 200 
UKM JIA STOTO Topoxa, 3aHMCTBOBaH- 
ie H3 padornl (*). Kak cueqyer u3 rpa- 
Aka, SPOSHOHHOe OTHOIWEeHHe € B CHJIb- 
oH CTEMCHH 3aBHCHT OT CKOPOCTH raso- 
ro MoTOKa UM faBeHia. Ecum 9po3HoHHOe OTHOMIeHWe MpesCcTaBsATb He B 


400 ‘ 600 600 m/cerx 


Puc. 1. /—p = 19,6 atm.; 2 — 44,0 arm. 
Of ail aM 


Pull 
VHKUMM CKOPOCTHTasoBoro NOTOKA,a 6es3p a3MepHOro KOMITJI€KCa Ji ae V Neoup? 


), BEPOATHO, MHOFHe SKCNEPUMeHTAJIbHbIe PE3YJIbTATHI WIA PasJIMUHbIX MapoK 
IIMB MOryT ObITb CBeJeHbI B OMHY YHHBepCcaJIbHy!0 KPpHByt0. 


CHOupcKHH u3NKO-TeXHHYeCKHH HHCTHTYT Tloctynuao 
Tomckoro rocyjlapcTBeHHOrO yHuBepcuTeta 23 VI 1960 
um. B. B. Kyt6nmesa 
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Jlokrnagn Akayemuu Hayk CEEP 
1961. Tom 136, Ne 2 


PH3BHTECKAAH XHMH 


JI. A. JIOBAYEB 


K TEOPHH PACNPOCTPAHEHHS MJIAMEHW B CHCTEMAX 
C HEPA3BETBJIEHHbIMH WENHbIMH PEAKIMAMH 


(II pedcmaenreno axademuxom B. H. Koxdpameesoim 20 VII -1960) 


B ('-°) 6b MOJIYYeHbI COOTHOWEHHA JIA ONpeleJIeHHA CKOpOCTH paciip 
CTpaHeHHA TWIaMeHH JIA Cayyaep, KOFa KOSppPHUMeHTH WUdpy3vu UCXOJHbI 
BeIeCTB PaBHAJIMCh KOSPPUUMeEHTY TeEMMepaTyPOMpOBOAHOCTH; IpH 3TOM KOH 
ICHTPalHH UCXOJHbIX BeIIeCTB CUMTAIHCh JMHEHHBIMH (byHKUMAMM TemMMepa 
Typbl. B Hacrosmeli crarbe u3maraercajpelleHue 3aagH c yyeTOM ypaBHeHH! 
wudpy3HH UCXomHOrTO BelllecTBa. 

CxeMa MOJe@JbHO HepasBeTBJeHHOM WelHoli peakuuH, B KoTopoH A — u 
XOHOe BelllecTBo, P —akTHBHbI WeHTp H C — NpoyKT peakuMH, MpHHAT 
B COOTBeTCTBHH c (',?,"), B cmenylolulemM Bue: 


A — 2P, Op = haR = heFp (T’) na; (1 
P+A—2C+P, Di — hig laa yaa th 
2P — NG Oy = hw W C7) fh, ( 


Cripaba 3anvcaHbl BbIPAKeHUA LIA CKOpOCcTel BbIeeHHA (ToOrionjeHus) Tema 
Secb h; — TemoBol abdbekT peakuun (Kan/Momb); R — cKopocTb 3apox*KJeHH 
lene (Mostb/cm?-cex); K u W—xoHcTaHTbl ckopocTeli mposomKeHHA HU OOpHIB 
ene (r?/cm?-moub-ceK); a — KonyeHTpauusa A (Movb/r cMecH); n — KOH 
leHTpauwa P (moub/r cmecu) u 7’ — Temmepatypa (°K). 

CucreMa ypaBHeHHli uid JaMMHapHOrO MWOCKOTO MiaMeHH Mp 3ayaHHo 
CxeMe peaKkIMH CBOAMTCA K TpeM ypaBHeHHAM: 


Bry aie aT 

d an x \ dn 

(Da Go) — BGA — Kran —0,5Feta +0,5 Wn? =0, 
d dn dn : 
(DG) — BE + Fans — Wn? =0 € 


C TpaHHuHbIMH ycIOBUAMH: 


T= 0, in = ne, ona = Nao, aT CARR san 
2 = ie a= Ny, La = Nar, Fy 1 


me B=up; T=T'—T); Dx = pDpa; D = pDp; x — Koopaunata (cm) 
u — CKopocTb moToKa (cm/cek); p — muorHocTp (r/cm%); 4 — TENJONPOBOI 
HOCTb CMecH (KauI/em-cek °C); c —TemmoemKocTb (Kam/r °C); Dp u Dpa 
Kosppumverrer yuccbysuu coorBercrBeHHo P u A (cm2/cex). Ungzexc 0 orHocu 
CH K HaWdaJIbHOMY COCTOAHHIO CBexKel cmMecH (7’ = Ty), HHZeKC r — K COcTO 
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AIO TIpH TemMepatype ropenua (7’ = T;), a HHeKC m OyeT OTHOCHTECA K CO- 
‘OAHHIO, OTBeUAIOINeEMy MAKCHMAaJIbHOMY 3Ha4eHHIO rpaWeHTa TemMepatypbi 
IT Ax) m: = Pm(T’ =Tm) (?,°). 

Ecau 4 = cDa, TO, Kak BMHO H3 (4) u (5), na BCe paBHo He OyzeT byHKkuHen 
IbKO TEMMepaTypb!. Dro osHayaeT, 4TO IPH NpoTeKaHHH B NWaMeHH WenHbIX 
SAKWMM He MOxKeT ObITh CTpororo No_oOuA MexKAy KOHWeHTpauMel: A u Temme- 
aTypol. IIpexxye Obi MoKa3aHo, 4YTO BO MHOrHX culyuaax (7) MoxkHO MpeHeOpe- 
IThYKBapaTHYHbIM OOPbIBOM lene BOusH T = Tm (oueHKa BIMaHua W 
era MOXeT ObiTb CeaHa MO pelleHHio, NoyseHHomy B (7) c yyeTom KBaspa- 
4HOrO OOppiBa were). Kpome toro, scerma 6yyeT0,5Rm <Km NamNm, 
1K KaK SHePrA akTMBAMA BR 3HauuTebHO GosbIle, YeM 9HEPIHA AKT BAHU 
pouecca mpomoKenua (2). Tlosromy xe 6yner |O,,|<|@On|, xora 
tp | >|h|. Urax, nonyaum uz (4) — (6) cuctemy ypaBHeHuii, cxomHy1o c 
DHHUMaBielica B (1,°,”): 


alien wall ae 

d dn dn 

di (Ds Ge) — BSR — Kn n = 0, (8) 
d dn dn 
EAD ae) — Bae + Fam i (9) 


Ha ocHoBpaHHM paHee pa3paOoTaHHoro MeToxa MpHOMxKeHHOrO pellleHna 


paBHeHM Audpysuu ('-*) Konuentpauuu A u P mpa temneparype T = Tn ~ 


OryT ObITh 3allHCaHbl B CJIEXYIOWIEM BHIJe: 


Nam = ta@a — KmNanamtmn, (10) 
Nn = to + FraNatam, (11) 


rf f¢=notlTm; ta = fag +laTm, | =(ne—no)/Tr, la = (nar — Mao)/Tr, 

= 1 —,2q/x, oa = 1 + 2 A/Ka, x => coDo/ do, *a = CoD ao/ Xo, Do =Dnq, 
ae Fee Be 

nr Damas q= * aa npn Dp~(T’)*, qa =+2 (=)"* 1 npe 


, 
Bin m Pin m 


Ps ~ iia, N= r/2DinPins Na =r/2DamPm, 1 =Tm(Tr—Tm) ¥ 


m = 0,5 T;. 
Pemaa (10) u (11), Halimem BbIpaxkenve 


. i ee | | (12) 
RmKinNN a (1+ toK,,N x) 
ocie MOcTaHOBKH KoToporo B (11) ompexzeHM Nm. 

»MoxKHO NoKa3aTb Ha OCHOBaHHH MpeAbIywMx pesysbTaTos (2,8), uTo BbIpa- 
eHve (OK mN a = 2qa/Exa, rue & — KOSpPPHUMeHT, YUHTHIBAIONNMA BAIMAHMe 
KopocT# 3apoweHua ueneli (°), Ip 4 =cDa HW tah = CmTm paBeHCTBO OyzeT 
OUHBIM. Tak KaK 3TO paBeHCTBO HeOOXOJMMO JIMUIb AA rpyOol OWeHKH, TO HM 


OKHO Nomb30BaTbcaA HM pH A ==cDa. Monaraa, uro ApoOb Nox paquKanom 
(12) MeHbile e2MHMIibI, UH HCNob3yA MpHBeseHHOe PaBeHCTBO, NOMyYHM 


(to)? Din (%a+2qq)* Kin at (19) 


Ecam Hepapencrso (13) ynosnerBopsetca, TO MOXKHO paguKan B (12) pasno- 
“Tb B PAL MW MOAYYHTS AMA Nam WpOCTOe COOTHOLIEHHE: 
| 
’ e ON 
=, 14 
Pam (CFIOK nN 5) Sat 
Tloncrapnaa (14) B (11), Hatem 
TAH, rT. 136, Ne 2 385 


(eck Kor 


Hy 


“soa amN 
Am = fol + Rae Tre | : (15). 
Jipo6b B KBawpaTHBIx cKoOKax (15) Toro xe MopsqKa, YTO HM ApoOb Mo pasH- 
Kayiom B (12), Ho B (15) 2po6b cymmupyercac eMMHMUeH, U NosTOMy TpeOoBa- 
HHe K €€ MQJIOCTH JlOJXKHO ObITb Gosee *KeCTKHM. Ec 2poOb paBHa eHHULe, 
TO Ip JonymeHuu, uTO Frm = 0, omlu6Ka B Nam 0 (14) cocrasuT 18%, a 
OlWwH6Ka B Mm Mo (15) MocTHrHeT Mp Tex %e ycnoBuAx 50%. 

Tloncrapiasa (14) u (15) B (7) 4 cuntas, uTo Frm = 0, Haligem mp T = Tp 
Tlocie mpeoOpasoBanunt 


| 
Pos = <j tOKn| hte + ZElhtn — cm Tm) |. * (16) 
y a 


Cm 


Toncrasaasa (14) 4 (15) B (7) upu T = Tm, Ho mpu Frm = 0, nonyaum 


CmN Pm — to (htao, — 2cmyda)Pm — hKm(ta@a)? Fam — 
= Ks (40)204 (ato eenee ean (17) 


rye 1 = 4),/colm, 6a =7/2Dam HX 6 =7/2Dm4 
Ckopoctb pacipocrpaHeHua maMeHH ompefenserca cooTHoulenvem (?,%) 


1 
uo = = NP; (18) 


Te Pm Haxonutca no (16) uu (17). Ec pmecto coornomenua (14) Heo6xoquMo 
TOMb3OBaTbCA CooTHOWeHHem (12), To cnenyer (12) uw (11) nogzcraBuTh B (7) 
npu T =7m. U3 nomyyeHHoro ypaBHeHHd MOXHO OyLeT OMpeLeUTh Pm Ds (18). 

Tloncrapiaa (16) B (18), nomyaHM oKoHUaTebHOe COOTHOMeHHe AIA o1npe- 
JI@e@HHA CKOpOCTH pacnpocTrpaHeHua TMwiamMeHH 


a j 1QmPmPpm 
Po 20 lon " 


= 2q 2q\. 29 Cm z 
meg =2V (1 — 22); Gu = Qn [1+ G8 (1— Bet) |; On = BKttas| 


TIpH nar =O ta = Nao/2. STO cooTHOWeHHe Mp Cm7m = ht, OyneT coBna- 
JlaTb C T€EMH COOTHOLWIeHHAMH, KoTOpble B (1-*) OblIH NoyYeHbI Np yCJIOBUH, 
qTO Nam = be 

PacnipezeeHve KOHICHTpallMii B 3ABHCHMOCTH OT TeMNepaTypbl B COOT- 
BeTCTBHH c (14) u (15) cormacuo (',*) GyneT onpenemaTEca no 


uy = & 


(19) | 


Nha 
(tag tla?) — 5p ~ (Pp — TIT 


na (T) = _ , (20) 
44 Da fe gilt nce ayes aerte. r| (fT) T | 
a (T) = (no + IT) — ah (Ps ~T)T + Fen = na (1), 2p 


mem 
Te Pm Haxomutca no (16) unu (17). . 

Ecim Bauauve R va uo mpene6pexumo mano, To & = 1, 4 IpH CmTm = hta 
toKmNa = 2qa/%a. Tipu 3srom, Tak KaK Oa = 1 + 2qa/xa, U3 (14) nomyuuM,,. 
4TO Nam = ta. OTO O3HAUaAeT, YTO, He3ABHCHMO OT BeJIMYMHbI KOSpPpMUMeHTa 
Aupysuu ucxoguoro pemecrBa A, ero KOHUeCHTpalMa pH Temmeparype 7'm 
paBHa TOM KOHWeHTpauuMu, KoTOpad Nomyyaerca pH A = cD,. V3menenne Be- 
JMUnHbI Da OyleT MPOABIATHCA JIMUIb B HEKOTOPOH TedopMallMH 3aBHCHMOCTH 
na (T) lo cpapHeHuio co cayuaem, Kora 4 = cDa,¥ nosTOMy OyzeT OKa3bIBaTb. 
BeCbMa MaJioe BJIMAHWe Ha BeIHYMHY CKOpOCTH pacnpocTpaHeHHa I1aMeHH. 
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MA HJJIOCTpalH STOFO OOCTOSTEILCTBA ObIJIM BbINOJIHEHbI YACEHHbIe pacuerbl 
| TipHMepe MlaMeHH pacnaya ruypasuHa, KOTOpoe uccyeoBaocb B (?,%,’). 


se MCXOMHbI€ MaHHble JIA MwlaMeHH c TeMMepaTypol ropeHua T. = 1950° K 
IIH MpHHATHI Mo (‘) H MpHBouUMch TaKxe B (°'). 

Ha puc. | npvBoxstca 3aBHcHMOcTH KOHI[eHTPallMH MCXOMHOFO BelllecTBa 
OT TemMepatypbl. HayaibHasd KOHUeHTpaluaA May = 0,972 r/r cmecu, a KOH- 
HTpallMa MpW Temilepatype ropeHua nar = 0. SaBucumoctTb J orBeuaeT culy- 
10 A =cDa MW ABIACTCA TOUHLIM pellieHHem. SaBHcHMocTb 2 cooTBeTCTByeT 


KxKe A=cDa, HO BbIYMCeHa Mo mpH- 
[MxKeHHOMY pelleHHio (20), moumyueH- 
MY B pe3ybTaTe pellIeHHA CHCTeMbI 
JaBHeHHH (7)— (9). Cpapnenue 3aBu- 
iMocteli J H 2 MoKa3blBaeT, 4TO IpH- 
IM2KeHHOe pellieHve (20) maer na (T), 
JAKTHYECKH COBMAaLalollylo c TOUHO! 
IBUCHMOCTHIO. DTO O3HAUaeT, ITO B CH- 
e€Max C Hepa3BeTBJICHHbIMH IeMHbIMU 
AKUMAMH pH pelleHHH 3ayay o pac- 
\OCTpaHeHHH WaMeHH MOXKHO MpH- 
(MKEHHO CUHTATb, YTO KOHIeCHTPalvH 
XOJHBIX BeUIECTB ABJIAIOTCA JIMHEHHBbI- 
1 (PyYHKUMAMH TeMMepaTypbl, He Jony- 
ad TIPH 9TOM CKOJIbKO-HHOyb 3aMerT- 
IX OWWHOOK B KOHEUHBIX pesyJIbTaTaXx. 
1KOe MIpeMMosOKeHve, KOTOPoOe HcnosIb- 
BaJIOCb B MpebIAyuIMX paoorax (' °,%), 
[auHTeJIBHO ynpoulaeT pellieHve ykKa- 
HHOH 3ayauH. 

_CpaBuHenve 3aBucumocteli3 u 4c 3a- 
icumocTbio 2 (puce. 1) no3sBomserT cye- 
ITb BbIBOL O TOM, ITO BeMMYMHA KOdKp- 
ilMeHTa WMddpy3Hu UCXOHO"O BelllecT- 
| B OOLIUHEIX yCJIOBHAX He OKAa3bIBaeT 
OJIbKO-HHOyb CyUleCTBeHHOrO. BKA- 
iq Ha BeJIMYMHY CKOpOcTH pacmpocr- 
IHeHHA TWIaMeHH B CHCTeMaX C Hepa3- 
TBJICHHBIMH JeMHbIMH peaKkIMAMH. 
pH 6=6T =T7,, 3aBvucMMocTH-  fna(T) 


Gs 
2CmMeCH 
Loe 


G2 


ee 500 1000 1500 °K 


'_— 


Puce. 1. SaBuCHMOCTh KOHUeHTpPallHy 72, HC- 
XOMHOrO BemectBa A (BIr/r cMecH) OT TeM- 
nepaTypbI B MwlaMeHH pacnaya ruypasnna: 
J — TouHoe pemenne npu 4 = c(Dy)3; 2— 
0 MpHOMKeHHOMy pemteHuio (20) npu A = 
= c(Dy)2= ¢ (Da)1; 3 — To CooTHOMeHHIO 

(20) mpu (Dy )s=(D)3/1,5; 4—n0 cootTHo- 

meno (20) npn (Dy)a = 1,5 (Dy): 


mM pcex Da CXO{ATCA B ONY TOUKY. OHAKO CTPOroO STO CXO*KMeHHe, Kak BUL- 
) 43 cooTHomleHHit (16) u (14), OyzeT HMeTb MeECTO TOKO IPH Cm Tm = Ata, 
€. BTeX Cly4aAx, KOra JMCcouMalA NpOLYKTOB cropaHuA He MpPHBORHT K 
AKTHYECKH OILYTHMOMy CHY2KeHHIO TeMMepatypb! ropeHus. I]pu 3sameruok 
CcolMalHu fake mpH A = cD, crporo He MoxerT ObITbh NOMOOHA MexKLy TeM- 
PaTypoH HM KOHUWeHTpalMeH McXOHOrO BelllecrsBa. 


MuctutyT XHMHuYeCKOH, (pH3HKH 
Akayemun Hayk CCCP 


Tlocrynusio 
18 VII 1960 
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Jloxnxagn Akanwemun nayr CCCP 
1961. Tom 136, Ne 2 


PHSHYECKAA XHMHGA 


D 


B. HW. MYCHXHH u Ow A. ECHH 
a 


KOI®PSHUMEHTHI TWUdSY3HH HOHOB B PACIILJIABJIEHH bIxX 
WIJIAKAX 


(ITpedcmaeneno axkademuxom A. H. Ppymkuroim 20 VII 1960) 


KaToqHoe ocaxKeHHe Pa3JIMUHbIX 3JICEMeCHTOB H3 PaCIJIaBJICHHbIX LI/1aKOF 
COMpOBO*KLaeTCA KOHHEHTPallHORHOK NomApHsaunen ('). ITO MO3BOMAeT UCHOVIb 
30BaTb OCUMOrpapulo Ip 3ayaHHo cue ToKa (?~°) qua oNpemeneHHA Kop 
duynentos Zudpy3sun (D) nonoB B XKUAKHX WaKax. [pu morHoctu ToKa (i! 
OouIbUIe TpeqeIbHOH KOHWeHTpalua (C,) BoccTaHaBJIMBaloleroca BellLecTBa 
KaTOa ObICTpO YMeHbUIaeTcCA HW Yepes ONpemeeHHoe BpeMA (fy) CTAHOBHTCA PaBi 
HOH HyJIIO, YTO BbISbIBAe€T CKaYOK JeKTPOAHOrO MoTenwHasa. Ilo skcMepHMeH 
TaJIbHO HalieHHOMy 3HayeHHiO ¢, Mp BbIOpanHbIX Cy Wi PaCCUMTHIBAaIOT BeMMUH! 
Hy D no dopmyae (?): 

Lit, 
D = ——— (1] 
Gahan see 
B KOTOPOH mn — 4HCJIO 9JIEKTPOHOB B 3JIEMeHTapHOM aKTe paspaya, a F — no) 
cTOAHHaA Papayea. | 

Hccsenyemble Waku, 9/IEKTPOMM3eEP H SIEKTPOLbI ObIIM TAKUM Ke, KaK | 
B pelbiyuleH paGote (°). M3meHenue NoTeHuMasia 3IeKTposa CO BpeMeHeM pe 
PHCTPHPOBaJIOCb C MOMOMLbIO WeHpHOrO OcllMMNOrpada Mp HECKOJIbKUX CKOpPO: 
CTAX JBYKeHHA coToneHku. Ha ocyusorpap nosaBasicA yCHJIeHHbIM CHrHaJ 
YcuuuTeIb, COOpaHHH Ha Jammax 6H9 u 617 No cxeme mMocTHKa, NO3BOVIAL 
IIP€MBapHTeJIbHO KOMIICHCHPOBaTb NajeHHe HallpAKeHHA, BbISBaHHOrO OMHYE 
CKHM CONMPOTHBJICHHeM AYCHKH, HU 3aNHCbIBaTb NOMApHsaluto siekTpona. Jn 
ONpeleseHHA pa3sMepOB MOBepXHOCTH paOoTaiolkero KaToa (KHAKaA Melb) po 
BOJHJIMCb PCHTTEHOCbEMKH ero B KOHTaKTe C H3Y4CHHBIMH WlakaMH MIpH pag 
JMYHbIX Temmepatypax (1350—1550°C) u maornoctax toka (0,13—0,40 a/cm? 
Oxka3aJiocb, UTO MeHHCK HMeeT CPopmMy TMosycdepbl, pakuyc KOTOPpOH O6IH30K 
TaKOBOMY JIA TpyOKuH (3,25 mM). PaOouaad Moulaqb KaTOa H3MeHAIaCb 
yCJIOBHAMH CPaBHUTebHO Mavio, oT 0,60 no 0,66 cm’, u cocTaBlAsa B CpelHel 
0,63 cm?. 

UroObl paccuutaTb 3HayeHHA C, (r-HoH/cM*) NO aTOMHbIM Mpowentam (2%! 
oOaBKH, W3MepAJIaCb TVJIOTHOCTb paCIaBOB, CJYKHBWIMX MouAporpapuyeE 
cKHM (pOHOM. HaiijeHHble Ip 9TOM BeJIMYHHbI HAXOLMJIMCb B YOBJICTBOPHTEI 
HOM COrJIaCHH C HMe€IOULMMUCA B WHTepatype (’). 

Pe3yIbTaTbl H3MepeHHH KosPpuUneHTOB Audpy3HH HOHOB x%xKeNesa, KOOat 


(45% CaO, 47% Al,O,, 6% MgO u 2% B,O3), a TaK2Ke HOHOB HHKeIA, Kees 
BaHaquA H HHOOMA B CHMKAaTHOM pacmiaBe a ae 40% pac u 20% Al,O 


Kak culelyet 43 Ta6a. 1, 06a MeToyqa M3MepeHHA MaloT O1u3KNe 3HaveHHA Dp 

Puc. | noka3biBaeT, UTO B KaxK]JOM lake HOHbI JeATCA YeETKO Ha Be rpy 
mbt. Koappunnert qudpysun mMoguduKatopos (1-1 rpynma — Fe, Co, Ni) mpi 
1450° npH6mu3nTembHo B 20 pas Gosbllie, YeM y CeTKOOOpa3syI0IILUX 3JIEMeHTOH 
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Ta6aunua 1 


Kosdunnernte: Auddy3sun (cm?-cex—!) HOHOB 2xKee3a H KaJIbUMA, HalieHHpie 
PaSJIMUHBIMH SKCNeCPHMeHTAJIbHBIMH MeTORaMU 


T-pa, °C DFe | Peet) “Dcal*) Dcea(*,) 
1360 Pippy 6 es — = 3,0°1077(1350°) 
1400 eile Dime 4,1 —1,9-10°* |0,7 —4,3-40-* | 4,0-10-(1430°) 
1460 4,2-10-% — — 9,6-10-8(1450°) 
1500 Dede One Dilee LO ae 1,6°10%* 2 1240-8 
1510 OF OalOne 9,0-10-° 4,0-10-§ | 3,4-10-8(1540°) 


“Aa rpynma — Si, Nb, V, Ti, Zr). K nepBpim mpuHagmexKuT, Kak H3BeCTHO, 
KoKe WH KaJIbilM. B COOTBETCTBHM C 3THM BeHYHHEI Dc,, HaieHHbIe ApyrHm 
ToyoM (°~1°), 6M3KH K TaKOBbIM JIA 2%Keme3sa (Dr). 
Kak BHO w3 puc. 1, 3aBHCHMOCTb Kos*puLHeHTa Auddby3uun OT TemMepary pb! 
MCbIBaeTCA ypaBHeHHeM: 
Diz yen ai, (2) 


9M 9TOM Bce 3HayeHHA D Aa Kaxk JOM PpyNMbl HOHOB yKJalbIBalOTCA WIA aH 
FO WJiakKa NpHMepHO Ha OZHOK UpAMOH. Ilo-BHaMMOMy, 9TO CBASAHO C TeM, YTO 
BI 1-H rpylMbl 3aHHMaloT 
TaapHyeckHe  noviocTH, 
pa3sOBaHHble AaHHOHAMH KH- 
opola, a HOHbI 2-H rpyn- 
I — TeTpaszpnueckue. I[Jo- 
OJIbKY B jjaHHOM lake 
eHHE PaCCTOAHHA M@xKALY 
OTBETCTBYIOULMMH MOJIOCTA- 
i WM 9HepreTHyecKHH Oapb- 
), pasqeIAOWIMH TMocwex- 
ie, OAHOTO MopsyKa, cue- 
eT OMKHMATb ONM30CTH KO- 
MPHUHEHTOB udpy3HH y 
HOB KaxKXOH H3 rpynn. 
ero, TaKHM OOpa30M, HMe- 
cH yeThIpe IIpAMBIX 
3D,1/T), to pBe _napan- 
JIBHBIX JIA COOTBETCTBYIO- 
ero paciiaBa. IIpu 3Tom 56 58 aga ook 62 
HAS SHeprHA aKTHBa- 7a 


ey coe py | Yc 1. Gazmeumocrs sorapuiun uoobmuncics ait 
3HH B wvwlakax 
HOB Y CHWJHKATHOTO UNviakKa ey es ei eee Picea a aes 
KUT B mpenenax 37— “ 4__ si, 5—V,6—Ti, 7—Zr, 8 — Nb. 
}/KKaJi/r-HOH, a Y aJIIOMH- 
THBIX 47—48 kKaJi/r-HOH. { 
(JIbHOe BO3pacTaHHe , ,BeIMUHHbI E OOyCJIOBJIeHO, BePpOATHO, Goble Mpou- 
CTbIO CBAZCH M@*Ky YaCTHIaMU aJIIOMHHATHOPO paciiiaBa, YTO NMOLTBEpxa- 
CA NOBbIICHHDIMH 3HAYCHHAMH NMOBeEPXHOCTHOFO HaTAKCHHA STHX UWaKOB UO 
ABHEHHIO C CHJIHKaTHBIMH (7,"*). 

Hecmotpa Ha 3To KosdipuuMenTH! AuppysHu B avIOMHHaTHOM (I) pacmuase 
eBOCXOAAT TAKOBIe y cuuKaTHOrO (II) (Di > Di), YTO OCOGeHHO pe3KO CKa- 
BaeTcA Ha BemMuMHaX D° qua 1-f wu 2-H rpynm noHoB: Dy, = 4,85; Dy. = 
0,49; Dy.= 0,23 H Dy .= 0,014. bh 
CorsacHo TeopHH aOcomoTHBIX CkOpocteli peakIWHi (?) 


| 


| ptm en2!T pase, (3) 
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re ’— paccTosnue MexK/ly COCeqHMMH NOJOxKeHHAMH paBHOBecHA AuppyHAM 
pyiouleit yacruut, k u h — noctosunpie BowuMana u IInanxa, a AS" — suy 
pONHaA aKTHBAaLMH. 
Ecau jOMycTHTb TIpHMeHMMOCTh ypaBHeHMA (3) K O6euM rpynmamM HOHOB 
MIpoH3BeyeHuA | 
* 
Re Piast ght iy 
COCTaABAT I;, C= BA) We Tis 2 => 7,0 Ay Wh, 1=> 4,8 A uM Why, 2 = L2 A. Xorg 
paccrosHe A B aJIIOMMHaTHOM Wake OoJIbllle YM B CHJIMKaTHOM, HO OHO BPs} 
nu mpespumaer 3—4 A (18,14). Tlosromy BbIcoKHe 3HaYeHHA MpoMspexeHHi My 
AJIIOMHHATHOrO paciaBa OOYCJIOBJICHbI, BEPOATHO, OosbIeH SHTPOMMen aKTHI 
panun (AS; > ASj). 
Oynako pasyiHuvem B BemMunHax AS" y 1-2-4 rpynm HoHos (AS, ; > AS;, 3} 
HeIb3A OObACHUTh HaGmIOMaeMoro HepaBeHCTBa COOTBETCTBYIOIWMX HM HpoHu3} 
Beyennit (I];, , > U;, 2). eso B Tom, 4To Houb! 1-H rpynnbl, nepexoda H3 oho} 
OKTAaIIpHYeCKO MOMOCTH B ApPyry!0, OKa3bIBalOTCA B palioHe TeTpadpH4ecKol} 
MYCTOTHI, re YHCIO Coceyel MeHbIle. ITO CHHKaeT TEPMOMMHAMUYECK IO BeEpOAT) 
HOCTb HlepexozHoro cocrosHia. Hamporus, woubl 2-H rpynmbl, MOKAaA ycToH 
YHBOe COCTOAHHE B TeTPad{pHYeCKOH MOJOCTH, NOMaLalOT BPeMeHHO B OKTASIpHi 
YeCKYIO KOOPAMHALHIo C OOJbIIMM YHCJIOM CoceleH, YTO yBeJIMYHBaeT UMCJIO BOS 
MOXKHEIX CHOCO6OB OCYINeCTBIEHHA MepexofHoro cocTosHua. B cBxA3H Cc STHN 
clelyeT OXKUaTb OOPaTHOTO COOTHOWEHHA JIA SHTPOMMH aKTMBaIMH, T. € 
AS ye AaSacs 
Tlo-BuyquMOMy, MavsIble, ceTKOOOpa3yl0lWIve KaTHOHbI JBHraloTCA BMeCcTe 
60/ILUIMM aHHOHOM KucOpona (°). B atom cayuae ux Audpy3sua ompenenserc: 
MlePeMeLLCHHEM OTHOCHTEIbHO MevIKHX (1?) KaTHOHOB MogMduKaTOpoB, a KpyHBl| 
KOMIVI€KCbI CeTKOOOpa3ylouleroO HOHA C AHHOHOM KHC/IOpOa JIMINb 3aHHMalo 
ocBoOozuBIMeca MecTa. EcTecTBeHHO, 4YTO BeJIMYHMHa TaKOrO TepeMelleHHA He 
Bemuka (0,6—0,7 A) no cpaBHenuto c nepexogom (2,7—3,5 A) noua MogucuKato 
pa H3 OJHOrO NOJOKeCHHUA PaBHOBECHA B Ypyroe. STO vu OOycJIOBJIMBaeT MCHbILE 


3Hayenue D} m0 cpapHenuio c D}: 


VincTuTyT Metaduiypruu TloctymH10 
Ypaspexoro csbusinata Akazemuu HaykK CCCP 9 VII 1960 


IMTHPOBAHHAA JIMNTEPATYPA 


1O. A. Ecuu, Tp. 4 copem. mo gsnextpoxumuu, M34. AH CCCP, 1959, crp. 311! 
7 A.H. ®©pymKuuy, B.C. Baronkui, 3. A. Hoda, B.H. Ka6auos, Kunernke 
SIEKTPORHEIX mpoueccos, M., 1952, ctp. 91. 3H. Sand, Phil. Mag., 1, 45 (1901) 
*M. Stackelberg, M. Pilgram, V. Toome, Zs. Elektrochem., 57, 342 (1953) 
5T. A. EmMeapaneuko, E. A. Bath6aposa, YxKp. xuM. KypH., 25, Ne 5, 591 
(1959). §B.W. Mycuxun,O. A. Ecun, Hap. Buicut. ya. 3a38., Uepnaa merainypria 
Ne 12, 3 (1959), * E. B. Epmoaaeésa, Orneynopn, Ne 5, 221 (1955). *& E.G. Bo 
pounos, O. A. Ecwu, Tp. Bcecow3H. Kondep. 10 MpHMeHeHHIO paWOaKTHBHBIX H CTa 
OWJIbHBIX H30TOMOB B HapofHOM xo3siicTBe H HayKe, Metaslyprua uw MeTasoBegeHne, Vsq) 
AH CCCP, 1958, ctp.29.. *-H. Towers,Mo Paris, J.C hipitan, J. Metals 
Ne 11, 1455 (1953). 19H. Towers, J. Chipman, J. Metals, 9, Ne 6, 769 (1957) 
uC. H. Tlonean, O. A. Ecun, )KHX, 2, Ne 3, 632 (1957). ™C. Puece re ae 
K. Jet anep,l.3 ap uur, Teopua a6comorupix cKopoctei peakuni, MJI, 1948, crp. 497, 
501. 42J..0’M, Bockris, J, Aw Kitcwener et al.,.Trans.. Barad. Soc was 
Ne 1, 75 (1952). 14 O. Tacceab, Kpuctannoxumua, JI., 1936, cTp. 30. 


390 


Wornaye Akagemun unayx CCCP 
1961. Tom 136, Ne 2 


PHSHYECKAA XHMHA 
C. A. CAPAPOB, A. HW. UEPHOBA u M. A. IIPOCKYPHHH 


O QEMCTBHH TAMMA-H3JIYYEHHS HA BOJHBIE PACTBOPDI 
THO®EHA 


(II pedcmasaeno akademuxom C. C. Medecdesim 7 VII 1960) 


B HacTosuee BpeMA OYeHb OOVJIbUIOH HHTepec BbIZbIBAIOT PpeaKIMM B3aMMOseH- 
CTBHA OPraHHyeCKHX BeULeCTB C NpPOMyKTaMM pafvonM3a BOLI. OsHako 4HCIO 
MCCJIeyeMbIX CHCTeM. BCe elle BeCbMa orpaHHueHO. B yacTHOCTH, HHKeM He 
M3y4alacb BO3MOKHOCTh paHOJIMTHYeCKOrO OKMCJICEHHA B MpPHCyTCTBHH BOJbI 
PeTeEPpOUMKJIMYECKUX COEJMHEHHH, HalpHMep, THOPeHOBOrO psa. ITH Mpoeccnl 
OUCHb HHTePeCHb! TEM, YTO OKCHMPOHSBOAHbIe THO*eHOBOFO pxAja OObIMHBIM Me- 
TOJOM OKHCJICHHA NOJyueHbI ObiTb He MoryT. Ilostomy MpsAMOM CHHTe3 HX paua- 
1MOHHO-XHMHUYeCCKHM IyTeM HMeeT NpakTHyecKy!O MepcneKTHBy. 

ABTOpbI HacTOAMero CoOoOWleHHA H3y4asIM JelCTBHe M3/1yYYeHHA Ha PacTBO- 
pbl THOdeHa B BOse, HaCbILLeHHbIe KHUCIOPONOM, C IeJIbIO BbINCHCHUA HalpaBeH- 
HOCTH Mpolwecca OKHCJIeHHA HM BO3MOXHOCTH OOpa30BaHHA OKCHTHOdeHa — 
TueHosa. IIpH 9TOM M3y4eHO BJIMAHME Ha 9TOT Mpowecc pAya (PaKTOPOB: KOHILeH- 
TPalluit PACTBOPeHHBIX MpoxyKTos, pH cpeybl MU HEKOTOPHIX ApyrHx. 

Jima O6y4eHHA UCMONb30BaIM MCTOUHHK, IKBUBaIeHTHEI 50 r Ra. Momt- 
HOCTb JO3bI BapbupoBastu oT 0,5 no 1,1-10!° 9B/ma-cex. OOyyeHue NpoBoAHN 
B CTCKJIAHHBIX aMimysmax. IIpu paOoTe c MOBbIMIeHHbIM JaBJIeHHeM KMCIOpoya 
HCNOJIb3OBaNIM CTAJIbHBIe aMIMYJIbI, HMCIOWLHe CTCKJIAHHbIM BK Jab. CMecb THO- 
peHa c BOOM roTOBUH MepemewmuBaHHeM 0,1 Ma THodena co 100 Mua BoB, 
HACbILLeCHHOH KHCOposoM. KonieHTpallua THOdeHa B TaKOM CMeCH COOTBETCTBYeT 
1,265-10-? M/n. PactBoppi, comepxKalitue THodeH B Ooee HH3KOM KOHIeHTpa- 
MM, FOTOBMJIM MyTeM pa30aBJIeHHA. 

iia WkenTupukalun oOOpa3sylouluxcA MpOyKTOB Obl MpHMeHEHbI KOJIO- 
DHMCTPHYeCKHH UM CieKTpodoTomerpHueckui MeTosb. KosopumerpHueckni Me- 
TO, OCHOBaH Ha CO¥eTAHHM THeHOJIa, OOPas0BaHHe KOTOPOrO Mpesnosarasoch, 
¢ MaPOHHTpOaHHJIMHOM UH Cc Cyb(aHuJOBOH KHCOTOH. OOa coueTaHHuA MoKa- 
3a HaIM4ve B OOMYYCHHEIX paCTBOPaX COCHHEHHA, aroulero C STHMH Bellle- 
CTBAMM OKPaCKy, XapaKkTepHY!O JIA (PeHOJIbHLIX COCAMHEHHH (Amaxc= 520 mp) (*). 
CrieKTpooToMerpHyecKHii MeTON, HCIHOb30BaHHbIt B padoTe, OCHOBaH Ha 
CHATHM CICKTPOB MOrsouleHuA B yAbTpadpuoneToBoi oOuacTu. Jka sTOH Wen 
IpHMeHANM cheKTpopotometp CO-4. 

Ha puc. | npuBegenbl cheKTpbI HorouleHuA ucxo_Horo (/) Hu OOMyUeHHOFO (2) 
BOHOrO pacTBopa TuodpeHa. BugHo, uTO B OO/yYeHHOM pacTBope MOABJIAeTCA 
MpOMYKT, MOrMouaoului yAbTpaduoeToBble JyYH C OOIbIWeH DIMHOM BOVIHEI, 
ueM THOeH. CulelyeT OTMETHTb IPH 9TOM, YTO MOMOXKeHHE MaKCHMyMa Morsouye- 
HMA 3aBucuT oT pH o6myuaemoro pacTBopa HM CiBHraeTcA OT 3HaveHHA 256 Mp 
B KUHCBIX 10 268 mu.B WelOuHbIX pacTBopax. TaM 2Ke MpHBOAMTCH 3aBHcH- 
MOCTb MOPJIOULeHHA o-OKCHTHOeHAa B BOMe OT WJIMHbI BOJIHbI CBeTa puc. |, 3, 
MOCTPOeHHAA Ha OCHOBAaHHH JIMTepaTyPHbIX JaHHbIX (°). OVeCBHAHO, MMeeT CMBICI 
CpaBHMBaTb TObKO MpaBble uacTH cneKTpa (KpuBble 2 u 3), Tak Kak MIpH AwMHaXx 
BOJIH HHKE 258 Mu B OOYYEHHOM pacTBOpe MorouaeTCA OCTABLIMNCA THodeH. 

- CpaBHeHHe M KayeCTBeHHbIe peak JaloT OCHOBaHHe CUMTATb, YTO OHM 
43 TlaBHBIX IIpOAYKTOB OKHCJeHHA THOPeHa ABsAeTCA THeHOM. Ilosyaenne Gomee 


391 


pa3MBITOFO MHKa Ip OOsYYeHHH MOXKHO OObACHHTb CyWeCTBOBaHHeM THEHOa 
B JIByX TayTOMepHbIx (opMax. 

Ha puc. 2 mpuBefseHbl 3aBHCHMOCTH ONTHYCCKOH MJIOTHOCTH OOsy4aBleroca 
pacTBopa mpu 260 mp oT Jo3sbI OOIYYeHHA IA PaCTBOPOB C pa3sMH4YHOH HCXOAHOH 


3 
04 1 
03 3 
3 
02 2 
Ql ] 


Pue. 4 Puc. 2 


Puc. 1. Cnextpbl normomeHHaA BOXHEIX pacTBOpOB THOdena. "J — 
RO O61yueHHA, 2 — mocne o6myueHua, 3 — 3aBHCHMOCTL KosdpuuHeHTa 
S9KCTHHKUHH: Q-OKCHTHOeHa OT JJIMHEI BOJIHBI 


Puc. 2. HapactaHve onTHuecKoi MIOTHOCTH *pactBopa fTHodena 
B0,8N HsSO4 npu A = 260 Mu B 3aBHCHMOCTH OT O3bI OOJlyueHHA: 
1, *upHbe TOUKH — 1,2-10-2M tTHodena, cBeTAbIe TOUKH — TO Ke NOs 
WaBleHHeM KHCJOponwa B 25 aT. 2 — 1,26-10-4M; 3 — 0,52-10-5 M 

pactsopa THodena B 0,8 N HeSOa 


KOHUeHTpallHen THOdena. C yBeEMUeCHHEM JO3bI ONTHYECKAA MVIOTHOCTb pacTBopa 
BO3pacTaeT, OfHaKO pajlMallHOHHO-XHMM4UeCKHH BbIXO OOpa3s0BaHHA THeHOWA 
JOBONbHO ObICTpo MagaeT. IIpoBeyzenne onbITOB pH 
9x6/100.8 NOBbILMEHHOM JaBJIEHHH KHCOpoya (0 25 aTM.) NoKa- 
us , 3aJl0, YTO CHH2KCHHE BbIXOJa He CBA3AHO C HCTOIIe- 
HH€M paCTBOpeHHOrO KHCIOpofa (cM. puc. 2, /), a 
CBA3aHO, MO-BHJHMOMYy, C peaKIMAMH !npeBpallenna 
oOpasoBaBlleroca MpofykTa, HAYWIMMH C 3aMeTHOH 
CKOPOCTbIO B MOMKHCJICHHBIX pacTBopax. IIpu npose- 
JCHHH OFbITOB B HeliTpasIbHOH cpeye BbIXO, HaYHHaeT 
TayaTb MIpH 3HaYHTebHO Ooslee BbICOKHX fO3ax. B. 
3TOM CJIyuae TaBJICHHe KHCOPOa SHAYHTEIbHO yBesIH- 
YHBaeT IIPAMOJIMHEHHbIH Yy4acTOK. 

YcTaHOBIeHO, YTO HavabHaA BeIHUHHA BbIXOMa 
an eae a OOpas0BaHHA THeHOJIa 3aBHCHT OT HCXOJHOH KOHIeH- 
TpalluH THodeHa B pacTBope(cM., HallpHMep, KpHBBbIe 

Puc. 3. 3aBucuMoctTb BBIxo- 2H 3 Ha pHc. 2 H KpHByto / Ha PHC. 3). 
Taine i Se aka ae Jia pacueta pajlvallwOHHO-XHMHYECKHX BbIXOMOB * 
mom pactBope 0,8 N HSO.. OKHCJICEHHA THOMEHA NOJb3OBaNHCb MOJIAPHOH 9KCTHHK- 
1?— E (mon/cm)= 2,83-108, WnelH a-oKcuTHodena. Kak BuyHO U3 puc.3, KpuBad / 
2i— copmemenve J c teo- MOCTpOeHHaH B pe3yJibTaTe TakOH OWe€HKH, HMeeT 
Uap tge tt (HaneceHa qynHUHYIO GOpMy KOHIeHTpallHOHHOH 3aBHCHMOCTH 
PUP Sau) BbIXOJla MpeBpalleHHA PacTEOpeHHoro BeulectBa (*) 
(cM. NYHKTHp Ha pwc. 3), HO pacnouoxKeHa Eble. 
IIpH BHeceHHH COOTBETCTBYICMEH NONMpaBKH KpHEble NerKo copmemalotcs. Jlns 
3TOH Wen BCe 3HAYCHHA EbIXOJOB THeHOJIa, NOMyYeHHbIe NO NepEoMy cnoco- 
6y, ROcTaTOuHO O6bINO yMeHLWWHTb B 1,55 pa3a, Takad NpOBepka NONYYeHHbIX. 
Pe€3yJbTaTOB laeT OCHOBaHHE CUHTATb, ITO BLIXOL OOPa30BaHHA THEHOVA CLLCHECH 


— 5 Sy ~~ Go Se 


* Bbixox paccCuHTBIBacA NO HayabHOMY YYaCTKy KPpHBOM 3aBHCHMOCTH HakonwenHsA THe- 
Hola OT AO3HI (B HHTepBane oT 1+10000 r). 
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BOJIbHO TOUHO, JIMUIb C HeOOJIbUIHM 3aBbILICHHeM IIpOTHB HCTHHHOrO 3Haue- ? 
a. IIpu paccmoTpenuu KpuHBbIX 2 u 3 (puc. 2) MerKO paccuNTaTb, YTO Mpo- 

AT IiIpeBpallleHuxA THO@eHa B OKCHTHOeH 3HAUHTeeH, OH COoTBeTCTByeT 50% 

llepBomy ciocoO6y ouenku u 30% to Bropomy. 

B OTHOUCHHH Me€XaHH3Ma OKHCJICHHA THOeHAa B ETO BOMHOM pacTBOPe MOxKHO 

€MNOJOKUTh, YTO THEHOM, KaK WH MpOLyKT OKHCceHHAl OeH30Na (*,°), O6pasyer- 

IIpH B3aMMOJeHCTBHH THOeHa Cc rHzpo- 


AJIbHBIMH PpasuKasaMu M10 OpyTro-peax- 90/0096 
A: 6 
peas Tae 5 
| [+ 20H wo | ) -++ H2O. : 
OH 
Soy No 2 
: 1 
JIyYeHHaA HaMH 3aBHCHMOCTb BeJiIMUHMHbI PITT LS ETE DI TTP oF i 


0123456789 WM 12 135pH 
XOJa OKHCJIeHHA THOdeHa oT pH cpenpi 


{, pHc. 4) cooTBeTCTByeT TOM xe 3aBHcH- Puc. 4. 3aBHcHMocTe BbIXofja EoKHCHe- 
CTH y 6eH30N1a (°), YTO NOLTBepxKaeT HHA THOdeHa oT «pH oG6syyaemoro pac- 
ICTBO M€XAHH3MOB OKHCJICHHA B {[OOOnx Hits 

yuaax. B mob3y 3TOrO MeXaHH3Ma CBH- 

TeJIbCTByeT TaKKe XapakTep BJIMAHHA KOHKYPHPpyIoulUNX [akulentopoB OH-pa- 
KaJlOB. YcTaHOBJeHO, HallpHMep, 4TO BBeeHHeE TIHIepHHa B pacTBOp THO- 
Ha B KOHWeHTpalnn 0,5 V npHBosHT K NoMHOMy MpekpallleHuio OOpas0BaHHA 
eHOVIa. 

Tlonyuenupie C NOMOULbIO ONHCaHHBIX BbIe CNOCOOOB OMeHKM KOHIeHTpallHH 
PasyIOWeErOCA THEHOa WH@PbI BLIXOJOB AOCTHTaloT B OarONpHATHbIX ycCuJO- 
ax 8 9kB/100 9B. OHM COOTBETCTBYIOT, OYCBHAHO, BbICOKOM CTemeHH y4aCTHA 
JHaJIH3OBaHHBIX MOJICKYyJI BObI B MpoteccaX OKHCJICHHA MO HelleNHOMY Me- 
HH3My. 


@y3HKO-XMMHYeCKHA HHCTHTY1 {Moctynuo 
uM. Kapnosa '4 VIT 1960 
WuctHTyT XHMHH 
AwawemuH HaykK A3CCP 


HHTHPOBAHHAS| JINTEPAT YPA;} 


rope C. Shell, Analist,2, 1937. °?Ch.D. Hurd, K.L. Krenz,J. Am. 
Ep ootee ge, Nei2, 5543(1950). °° M. A. IlIpockypuun, B. J. Opexos, 
MW. Uepuosa, Jloxn. na TamkenTCKol Kondep. MO HCNObSOBaHHIO aTOMHOM SHEprHH 
MHpHX wenax, 1959. 4M. A. TipocKkypuuu, E. B. Bapeako, CoOopx. pabor 
paqvanvonHod xumuv, M., 1955. ° E.B. Bapeaxo, Jl.W. Kaptramesauap., 
. lero BeecorosH. copeml. mo pagHanHoHHOH xumuxH, Msg. AH CCCP, 1958, crp. 89. 
. Stein, J.'Weiss, J. Chem. Soc., 1949, 3245. 
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Jloxnayn Ankagemun nayr. CCCP 
1961. Tom 136, Ne-2 


PU3HYECKAA XUMH§ 


(. C. WHKJIMC u WK. H. BACHJIBEB* 


MNOBEPXHOCTHOE HATSAKEHHE HA TPAHHUE MEXKAY ABYMSA 
rA3SOBbIMH ®A3AMH TPH BbICOKHX JABJIEHHAX 


(ITpedcmaeaexo axademuxom IT. A. Pe6undepom 18 VII_1960) 


B HacTosuee BpeMA HeT COMHeHHH B CYIINeCTBOBaHHH paBHOBeCHA ra3 
ras (!,”). Tanna paOota Oblia NocTaBeHa C WeIbIO JaIbHeMMero U3y4eHHA STO 
ro HHTepecHoro ABJI€HUA, a HMCHHO H3Me€peHHA MOBepXHOCTHOFO HaTAKeHMA Hy} 
rpaHHue M@xKLy JByMA ra3sOBbIMH (asaMH. | 

O6beKTOM uccIeqOBaHUA Oblvia BbIOpaHa cucTemMa remuii — sTunen (*). Va 
MepeHve OBepXHOCTHOrO HaTAXKCHHA BBbITIOJHEHO MeTOJOM KalMJWIApHOr! 
nmoquaTua (4,5). [IpuHmunm mMeToya cocToHT B H3MepeHHu pasHOcTH BbICOT Aj 
CTO6OB (ba3bI B Kalusapax paguycoB R, u R»,. Ecam yrou cmayuBanua 
CTeHKH KaNwJApa Takeo (bas0H paBeH HywIO, a R; uw Ry Madi, TO 


AE egal eee | 
Sa = 17, —1)R, 2 2? — P"), (I 


rae p’ u p” — MOTHOCTH (ha3 H g — YCKOPeHHeE CHVJIbI TAKECTH. ; 
Mbt H3MepHJIM MVIOTHOCTH cha3 B CuCcTeMe reJIHH — STHJICEH MeTOJOM, pes 
JIOKCHHBIM paHee (°). B ammapaT BbICOKOrO aBJICHHA BBOLMIM reIMH HW STHIIE 
CO3aBasIM YCJIOBUA, pH KOTOPBIX CMeCb paccsaMBalacb; MepemMewiMBaM (basi 
3ICKTPOM@rHHTHOM MeWlaIKOH WM OTOMpasIM BepXHiO1I0 (ba3sy Ha aHaJIH3 MpH Md 
CTOAHHOM JlaBuleHun. OnpeesMB COCcTaB da3bl MO €€ MOJIEKYJAPHOMY Becy, BBI 
yCKaJId B KaJIMOPpOBaHHbIe EMKOCTH YaCTb STOM CPa3bl, BBOJA OAHOBPCMEHHO | 
alllapaT KasMOpOBaHHbIM MIpeccOM TaKOe€ KOMMYeCTBO PTYTH, 4TOOBI LaBJIeHH| 
OCTaBaJIOCb NOCTOAHHbIM. SHaA KOJIMUECTBO MOMaHHOH pTyTH HM OTOOpaHHOH 
3bl, OMpeAeAH MVIOTHOCTh NocweqHeH. J]amee BbIMlycKaIM H3 allMapaTa BC 
BepXHiO10 (pa3y MH NPOMebIBaIH aHaJIOrHuHy!O OllepallHio C HWKHeH (asoH. 
Ta6nuna 1 } 

[I]noTHOCTH H cocTaBEI (ba3 B cHCTeMe renuiij—)stuten]|(p” MH p’ — WOTHOCTH JerKOH 

_ WH TsxKeNOH tas; Ny u N — Monbute TIpOleHTHI<2THMeHa 'B TerKol H TAKEO (asax) | 


Mh Aa LL irae aa. ol aL eee |p > ae 
“” | ’ * “ e | 
Q. < No e”, r/eu® | N, p’, r/cm? |p, ax No e”, T/cm Ny e’, T/cm, 
TIpu 13° Tipu 16° 
2.20 97,8 80,5 300 ‘ANOKA | Oneal USOT, Oav8 
280 Ola 0,142 79,3 OFe27 420 29,5 0,166 73,0} 0,349 
360 30,4 0,153 76,6 0,350 500 Zlso 0,168 73,0 0,394 || 
400 33,6 71,8 600 18,0 70,0 
420 30,4 0,158 680 20,0 0,186 69,0 0,394 
590 2370 0,164 69,7 0,410 re ° 
660 | 20/0 Ee 


400 40,4 0,212 | 65,5 

490 28,8 0,180 | 68,0 | 
620 23 4 0,174 | 66,0] 0,385 | 
720 20,8 0,184 65,9 


TlonyyeHHbie JaHHbIe O CocTaBe HM MMOTHOCTAX (ha3 B HCCMeqOBaHHOM cucTé 
Me IIpHBegeHbI B TAO. 1. CocraBbl das pH 16° HecKOMbKO OTM4AaIOTCA OT Ip 
BeJIeHHBIX B paOoTe (*), OMHAKO CehyeT Mpemnmoyuectb Gomee No3qHHe MaHHble 
MOJIYYeHHbIe Mp MHTCHCHBHOM TiepeMeLIMBaHHH (pas. 


* B akciepHMentaibuol uacTH paOorbl mpHHumaa yaacrue A. H. Kotpman. 
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KanniiapHoe MoqHATHe OnpeseisM Ha ycTaHoBKe (puc. 1), cocToABLIeH 43 
<OOHKH BbICOKOrO JaBJIeHHA /, HaXOMBIUelcA B TepMocTaTe. B KouOHKe Mmpo- 
‘HB OKOH 2 MOMeULeHbI KaNHJWIApbl 3, yKpeleHHble Ha pamKe 4; 3a Kanuapa- 
{Mi HAXOJMJIOCb MaTOBOe cTeKJIO 7. IIpH ABYXKeHHH PaMKH, COCAMHEHHOM C AKO- 
)EM SJIEKTPOMArHUTHOH MeliaIKH 5, MpoucxoqHo NepemMeliMBaHHe (has Kak 
3HYTPH Cocya, Tak HM BHYTPH CaMHX KalMJVIApOB. 

B ycTaHoBKy MoyaBasiM resiMH MW 9THJICH C TAKMM pacueTOM, YTOOBI NOJYYHTb 
MeCb 8aflaHHOrO COCTaBa, HM HarHeTaJIH MpeccOM PTyTb B cocyy 6, CKHMAaA CMeCb 
jo HeOOxofuMoro JaBeHHA. KommuecTBO cMecH BbIOMpasIM Tak, UTOObI ypOBeHb 
asela (has HaXOJMJICA MPOTHB CMOTPOBbIX OKOH Hf Ip 3TOM KOHUbI KanMisa- 
OB ObIIH MOrpy2xXeHb! B TAKeTyIO (basy. 

Bsicory MOAHATHA TAKeNON *a3sbl B KaNWJIApax pa3HOro jjMaMetpa (oT 0,2 
jo 0,6 MM) u3sMepssIM KaTeTomMetpom KM-6 c TouHocTpio 70 0,005 mm. Tlomectus 
3 PaMKYy TPH KallWJIApa pa3HbIX JHAaMeTPOB, MbI NOJIYYHJIM BO3SMOXKHOCTb OM- 
JENIEIATh B OMHOM OMbITe TPH Ppa3HOCTH ypOBHeli. 

Jina wccleqoBaHuA ObivIM TIpHMeHeHBI: reiuu uucToTtoh 99,6% Hu 9sTHVeH, 
UMULCHHbIM MeTOJOM OOpa3s0BaHHA KOMIIIeKCajc MouyXJOpHcToH MepbIo ("). 


Ah 
es bTATHI H3Mep CHuA (kannsapHas NOCcTOAHHad a = TEE) NIpeWCTaB- 
= 
MeHbI B TaOul. 2. 
aOwiy ia 2 vaOvilviabdare 
KanuaaapHad NocTosHHasx a? B cHcTemMe TlopepxHocTHoe HaTasKeHue B CHCTeMe 
reMuu — 9THJIeH resuH — STHIeH 


(HHTeEPpMOJIHpOBaHHble JaHHble) 


p, «0 /cm? | a?-40®, cm? || p, KT /cm? | a?-40°®, cm? 
p, KT /cm? | co, spr/cm? || p, KI cm? 6, 9pr/cm? 
u 4; ° fe} 

Ge ; 48,0 || 445 Va ee 0 teas wie | pn toe ee 
300 49. ,0 450 104.0 280 0,055 420 0,050 
310 405 480 104 300 0,070 450 0,105 
355 429 520 9207 350 0,125 480 0,255 
280 450 550 256 400 0,190 500 0,195 
400 196 590 315 450 0,275 550 0,280 
415 205 650 4A0 900 O- 360 600 0, 355 
480 284 680 L46 000 0,460 650 0,420 
520 344 It ise 600 OF 561 680 0,440 

goo | 470 190 | 51,8 ane Poe mar ee 
6350650 505 66,0 499 0,045 
665 592 575 140 500 0,055 
655 267 600 0, 190 
720 362 650 0,270 
720 0,355 


JI ompenetenua yria cMauuBaHHA Mbl cioTorpadupoBaluM Mp pasnny- 
ibIX JIABJICHHAX WH TeMMepaTypax KallHJWIApbI, NOrpyXeHHble B TAHKeyIO dasy, 
{ TIPH PaCCMOTPeHHU yBeIMYeHHIX H300PaKeHHH KalMIAPOB yCTaHOBMJIM, 4TO 
\# paBeH, Hyu0. JlaHHbIe O MOBeCpXHOCTHOM HaTAxKeHHU, PaCC4UHMTaHHble M0 
sbIparkenuio (1), mpwBezenbt B TaOM. 3 HW Ha pu. 2. 

Oenka omm6ok W3MepeHuli BeIMGHH, BXOAAUMX B (1), NOKa3ama, YTO CyM- 
(apHad MAKCMMaJIbHad OTHOCHTe/IbHad OlUMOKa M3MepeHHA MOBepXHOCTHOrO 
{aTSOKeHHA C YYeTOM TOUHOCTH M3MepeHHA JaBeHHA H TemMMepaTypbl ~ 5%. 

MOoxKHO TIpeWOIOXKUTh, YTO KPUBbIe B KOOPAMHATAaX 6 — p Np HOMxKarworcs 
< ocH aOcllucc C TOpH30HTaIbHOM KaCaTeJIbHOH, a MOBepXHOCTHOe HaTAKeHHe 
‘TAHOBUTCA PaBHbIM HyIO B KPHTHYeCKOM TOUKE (pute. Zs 

Cormacno Tu66cy (°), agcopOiua Ha rpaHule pa3sqema cocyulecTByloulAx 
pa3 MoxwKeT OLITh BLIPAKeHa ypaBHeHHeM 
T. ieee ow ( 95/02) cocyur, Ts (2) 
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3JleCb [ly — XHMHYCCKHM MOTeHIMal KOMMOHEHTA 2; I'2q) — M3ObITOK Moule 2-ro 
KOMMOHEHTA, OTHECCHHBIM K CHHHIE M0MaqH MOBEpXHOCTHOTO CJOA, MO cpaB- 
HEHHIO C TEM YHCJIOM MOJIEH, KOTOPOe JOJKHO ObIJIO ObITb Ha MOBEPXHOCTH, CCH | 
Obl KOHILGHTPpalluA KOMMOHEHTA B OObeEMEe (asbl HE H3MeHAMACh BIMJIOTh JO reo- 


yer! 
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IZA 


K pmymHouy npeccy 


Puc, 1. YcTaHoBKa JIA H3MepeHHA KaMHJsIAPHOTO NOMHATHA 


Me€TPHYECKOH NOBEpXHOCTH pa3fema. Mecto 3TOo NOBepXHOCTH BbIOpaHO jTak, | 
4TOOb! H3SObITOK Zpyroro KOMMOHeHTa (B JaHHOM cwlyyae 1-ro) paBHAJICA HyJO 
(Via) = 0). Tak Kak 


(di+2)cocym,}7 = ( Op2/9N2) ee p dN, ata (O42/0p) T,N2 dp, | (3) 
(Op2/Op§)T, Np, = as (4) 
re ve — NaplWabHblli MOJbHLIM OObeEM KOMMOHeHTA, TO 
0s/0p— 
P =—Tf. 2(1)- (9) : 


Ansa KpHTH4eCKOH (hasbl ABoHHOrO pacrBopa (d}%2/dN»)p, r = 0. Tosromy 
B KPHTH4eCKOH TOUKe 


' a V4 d 
—).= cat (6) | 


Ho B KpHTHueCcKOH TuaKe BCe CBOLCTBa O6eHX a3 TOAKMeCTBEHHEI, NOSTOMY 
Tsay) = 0, a cnenosatenbHo, do/dp = 0. Tlostomy ananurwueckaa KpuBas, 
BbIPaKal0lllaA 3aBHCHMOCTb O OT P, MOET ObITb NapaOonok 2-H crenmeHH. 

Ha 3T0M OCHOBaHHH MOMKHO HaMHcaTb, TO 


0 =o (Pp — Pup)’, (7) 
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ye & — MocTrosHHad. OrsoxkuB Ha rpaduke MomyyeHHble HaMH 3HaueHHA O 
$ KOOPAMHATAaX O, (P — Pxp)®, MbI NOMYYHMH NpAMy!o WHHUIO (pHc. 3), Ha Ko- 
‘Opy!O JleriH TOUKH JIA BCex Tpex TeMnepaTyp B OoJIbINIOM HHTepBasle 1aBNeHHit. 


2 
spejcn Meee 
06 
Q6 (a [ Q-13° 
o-]6° 
04 5 
‘ 15° iS 
w | 18° Q2 
Q2 Af 
ee a 0 U0 ato? : ; Pe ata he 
ae ; KN /CM (P-Pyp) 70 — 
Puc, 2. Topepxuocruoe HaTsKeHHe Puce. 3. SaBHcuMocts o of (p — pes 
8B cHcTemMe velHH — STHJIeH } 
f(a COCYLIeCTBYIOWIHX a3 
u'N, —To"N. 
Oz) j= — 8 
(Op2)cocyu 47 j NW, tOP y (8) 


qe vu’ H Uv” — MOJbHbIe "oObembl TaxeoH uM JIerKoH das; N, w Ny MonbHan 
oma 1-ro KOMMOHeHTA (B HallleM cly4ae reJIMA) B TAKEO M erKo cbasax. 
KomOuHupys ypaBHeHus (4) x (8), MoxKHO MoKa- 


aTb, 4YTO B KPHTHYeECKOH TOUKe nont/cn? 4 
” , 13° 
N, —*N - 15° 
~ 1 1 (oO / 
Sea Ris (1) — SRRREE aE cr . ($) . (9) 30 b° 
o’N, —,2 Ni P/cocym, T 
as ; j 
aylee, TAK Kak H , x) = 
mat 3 (7) cneqyet, 4To ( re eee 
= 2%-(p — Pep), TO OKOHYAaTeIBYO {20 
201 (65— paSii(N yy) S 
uv! Ny v N, oh 


OnpeseiuB KospuuMenT a m0 HaKJOHY MpAMOH 
a puc. 3, MBI paccuntanH — I) qa Tpex Temmepa- 
yp WM OTJOXKMJIM STH LaHHbie B KOOpsAHHaTaxX — [3y), 0 
apeHHe. Kak BHHO H3 puc. 4, TOUKH B IIHPOKOM 200 400 xf{cm? 
HTepBaJle aBJeHHH XOpolio seri Ha MpsMple. ae 
PesyiibTaTbl paOoTbl MoKasbiBaloT, TO TMOBEPX- pyc. 4, Usmenenue“ancops- 
OCTHOG HaTA*KCHHE Ha rpanHuile pa3yqewa ABYX Ya30- UHH C AaBseHHeM B CHCTe- 
bIX (a3 3HAYHTEIbHO yBeHUMBaeTCA C aBJIeHHeM. Me Te/Hii — sTHJeH 
[pHYHHOH POCTa 6 MOXKeT CyKUTb H3MeHeHHE COCTa- 
a (pa3 MH NOBEpXHOCTHOrO cod (aqcopOuHA), a TaK2xKe OO/IbUIOe H3MeHEHHe MVIOT- 
ocTH (pa3 c JaBseHvem. 
AsTopbl BbIpakatoT rry6oky1o OmarogapHoctb 1. P. KpuyescKomy 3a 10- 
TOAHHO€ BHHM@HHE, COBETHI HW MOMOL[b B paodore. 


Hay'4ho-HccenopatebcKnit H MpOeKTHbIM WHCTHTyT Tlocrynuno 
a3OTHOH MPOMBINIVIeHHOCTH WH MpOLyKTOB OpraHHyeckoro CHHTe3a 13 VII 1960 


IATMPOBAHHAA JIMNTEPATYPA 
/ 1Y.P. Kpuuescku i, Pasopple paBHoBecHA B pacTBOpaX MpH BbICOKHX aBleHHAX, 
952. 771. C. Iuxauc, Tp. Copeu. mo TepMoqHHaMHkKe HM CTpoeHHIo pacTBopos, 1959, 


rp. 191. 3 71.C. ILuxauc, JAH, 91, 1361 (1953). * JI. 1. Boasak, JAH, 74, 307 
950). 5 7. C. Iuxkauc, Texuuka @u34Ko-xHMH4eCKHX HCCefOBaHHH MIpH BbICOKHX 
aBeHHAx, 1958. ®H.P. Kpuuescexkud, J.C. Wuxanuc, JAH, 78, 1169 (1951). 
E.R. Gilliland, J. E. Geeboldet al., J. Am. Chem. Soc., 61, 1960 (1939). 


i 
Ii«. B. [Tu66c, Tepmogqunamuyeckne padotsi, M., 1950. 
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Hoxrnann Akafemun wnayK CCCP 
1961. Tom 136, N 2 | 


XHMHYECKAA TEXHOJIO[THA 


‘1O. M. BYTT, A.A. MAKEP u B. TL. BAPIDAJ 


YCTOKUUBOCTb PHAPOCYJIBGOATIOMHHATOB KAJIBILNA 
(IIpeécmaeacnho axademuxom C. H. Boatdxoeuuem 15 VII 1960) 


TuspocyppoamiomunaT KaJIbUWA — OHO M3 BaryKHelMx Ccoe,HHeHHH, 
OOpasylolluxca Mp TRepMeHHH BAXKYLWLMX BeLlecTB. OnHAKO OGe *OpMbI THApo- 
CyMbPoaOMHHATOB Kasibliusa (Tpexcyphatwaa 3CaO -Al2O; -3CaSOs 31H20 
WM MmoHOcyabdaTHan 3CaO -AleC2 ‘CaSO -12H2O) no autTepaTypHbiM JaHHBIM 
(1,2) aBaIOTCH HECTOHKHMM B YCJIOBHAX THApOTepManbHoh oOpaboTKu. Ilipu 
90—100° TpexcybcdbaTHan dopMa NepexOANT B MOHOCYLaTHy1O, a NocieqHAA 
Bbie 140° pasnaraetca Ha 3CaO -AleOs 6H2O u runc. MoxHo omuaTb, 4TO 
TIpHcyTcTBue Apyrux COeMMHEHHM H8MeEHUT YCJIOBHA pasOKeHHA THApOcyEpo- 
aJIOMUHATOB. STO BaXKHO C TOH TOUKH 3PeCHUA, YTO B CTPOHTEJIBHBIX W3AeHAX, 
NOAEeprarwouluxcd THAPOTepMaJIbHOK OOpadoTKe, COpasoBaBuineca rHApocysLo- 
aJIOMMH ATH KaJIbuusa OyLyT HAXOAUTHCA COBMECTHO C APyrHMU FuApaTHbIMH HOBO- 
oOpa3s0BaHHAMH H HCXOLHBIMH MaTepHajiamu. B ZanHoh paOoTe uccseqOBaHO 
BIMAHHe JOOaBOK TecKa Ha YCTOHYMBOCTA rHApocybhoasOMMHATOB KaJIbUMA. 

Ucxohuble MaTepWHanabh WH MEeETOANKA UCCNeLO- 
BaHYW A. B KavecTBe HCXOMHEIX MATEPHAJIOB ObIJIM B3ATLI TPEXKAJIbUMEBLIH aJIIO- 
mMuHaT 38CaO -AleOs. runc JBYBOAHbIH MApKH 4. Jl. a. H TOHKOMOJIOTHIM necoK 
(S yenbuaa = 15,0 m?/r)*. Cmecu CsA, runca, necKa M BOJbI NOMeMLaHCh B 
rHIpOTepMaAbHbie GOMObI H MoOsBepramvcb oOpadoTKe npu 50, 90, 125, 175 
vw 200° B TeueHne 240 yac. Bo Bcex cryuanx B/T = 5(50 ma Bogb! ua 10 r cyxon 
cmech). ) 

Bp HCCeLOBaHbI KaK UMCTbIE FHApOcyAbLMoamOMMHATHI KaJIbIMA, TAK 
W PHApocyboamtomuHatThl c oOOaBKon 0,5; 1,0; 1,5u2,0 mona neckana | Momb 
THApocybpoasioMUuHAaTa KaJIbIyA. 

Tlocuie ruspoTepMaJibHOM OOpa6oTKH NpOAYKTbI BLICyIWMBaNuch npx 30—40 
Haj, XJIOPHCTEIM KaJIbIMeM. BaicyLeHHble MpOLYKTbI HCCeAOBAaIMCb MPH NOMOUL 
XUMHYECKOrO, MeTporpaduyeckoro, TepMM¥eCKOrO HM peHTreHOCTpyKTypHOr 
aHaJIM30B. 

PuapocyapmoanwmMunHaTH Kanbuun 6e3s Zoba- 
BOK. IlpoBefeHHble HCCeEAOBAHUA NOKa3aH, 4YTO MOHOCysbpaTHaAd dopmMa 
THApOcybPOaNOMUHATA KaJIbILMA BONPeKM MHTepaTyPHbIM aHHbIM ycTOMunBa 
BO BCeM TeMMepaTypHOM MHTepBasie 50—200° B KOHTaKTe CO CBOHM HaCHILLeHHbIM 
pactBopom. IloppimeHve TemnepaTypbl B STOM HHTEPBAe IMIMb ysysaeT KPHC- 
TayM3aiHIo CsA -CaSOa- Hy2, KoTopbit mpu 200° kpucTanMsyeTca BBMe Kpyn- 
HbIX Te€KCarOHaJIbHBIX TabMMUeK c Ny = 1,505. TpexcyancbatHaa dbopma ruppo- 
CYJbMOaIOMHHTA KaJIbluA B HHTepBane TemmepaTyp 125—175° pasnaraetca. 
C oOpasoBaHHemM MoOHOcysEdaTHOH dopmpl. Ilpeppamenue tTpexcybdpaTHOH 
(OpMb! (TOHKHE HYJbl C OTPHLATebHEIM yAMHeHHeM, N= 1,471) B Monocysb- 
(baTHy1o (KpynHble reKcaroHaJIbHble nuiacTHHKH Cc Ny, = 1,505) orgeTnuBO BUAHO 
Ha puc. 1. B cooTBeTcTBHH CO CTeXMOMeTpHeH peakIMH: 


3CaO - Al2Og +3CaSOa -31H2O — 38CaO-Al2Og -CaSO4+12H2O!++ 2CaSO4 + 19H20, 


3TO IIpeBpalllen He COMNPOBOMLAeTCA BLIeICHMEM CYJb(PaTa KaJIbUMAB Bue MpHs- 


* YuelbHan NOBEPXHOCTL OMNpemeANACh METOLOM HH3KOTeMMepaTypHO aqcopOuHH_a30Ta. 
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TH4YeCKUX KPHCTaNO0B anrusAputTa (N, = 1,597; N,’= 1,570). Ha pyc. 2, 
€ IIPHBeJeHbl TEPMOrpaMMbI THApocyboaiOMHHATOB, BUAHO, YTO HaUvHAA 
125° na TepMorpammax TpexcybcaTHOu cbopMbI nosBsoTcA SbeKTb MOKO- 
mbpaTHo dbopmpl, a npH 175° BuAHEI ScdeKTL! TONbKO MOHOCyvIb*aTHOH cop - 
I. Tepmorpammbl oOpa3sioB MoHOcysbdaTHoH 
PpMbI He H3MeHUVIH CBOero Ba MpH Bcex Uccse- 
BaHHEIX PeyKHMAaX. 

3. TuapocyabgdoanwmunlaTh 
—ANMbUNHA C ROGaBKOR SiOz. BuwnotTs 
125°, moka pacTBOpHMocTb KBapila BecbMa 
na(®), ero mpvicyTcTBve He OKa3bIBaeT BJIMA- 
@ Ha yCTOHYMBOCTA ru{pocysbpoasIOMHHAaTOB 
mbuua. Tipu 125° Haunnaetca passoxeHne 
euX COpM FHApocybpoamoMUuHAaTa KaJIbuuA 
OOpa3s0BaHveM HOBOTO COeHHeEHUA — rvpo- 
aH ATA. 

Ha pwc. 3 BHAHO, Kak xXapakTepHbie Ja 
eux CopM ruApocysbcdoamomunaTa KaJIbUMA 
yMuyecKHe SdexkThI mp 125° haunHaioT yMeHb- 
TbCA, a K 175° NOMHOCTbIO HCue3ZaIOT, 3aMe- 
ACb SHZOTepMuyeCcKHM SddekTom mpH 300— 
)°, XApAKTepHbIM AIA rH{porpanarTos. Jlanubie 
MHYECKOFO AHANUSA NOATBEPHMAOTCA PESYJIb- Tipeapaee erate 
faMH PeHTTeHOCTpyKTypHoro = aHausa. Ha puncre diciapecvar pa eaten 
iTTeHOrpaMMaX ObIIV OMpeeeHbI IMHUH PH- KalblHA B O_HOCysbaTHEI 
rpaHata M anrusputa (CaSOs). 

TlogqcueT pasmepa SuleMeHTapHOH sAuelKU ruy- 
PpavaTai B oOpasiax o6eux dopm ruypocysbpoamomunaTa Kajibunsa 
lodapmeHvem 1 mona SiOz, mosBeprHyTHIxX THApOTepMasIbHOK oOOpaboTKe 
u 200°, fan copnayaomyro Benvunny 12,27 A, uTo cooTBetcTByerT (4) coctaBy 
aO- AlsOs- SiOz -4H2O0. Takum o6pa3om, B 9THX YCJOBHAX NPOHSOLIIO NOWHOe 
I3bIBaHHe SiOz B rusporpanar. 


A 


Puc. 2, Tepmorpammbl ruqpocysppoaioMHHaToR KasbuHsA 

NOce THApoTepMabHOH OOpadoTKH. -A — MOHOCYyJIbiaTHaA 

@opma 3CaO-AleO3-CaSOa-12H20; 56 — tpexcympiaTuaa 

[/ tpopma 3CaO - AleO3 -3CaSO4-34H20. OKoso KpHBbIX mpocTaB- 
JeHbI TeMMepaTypbl THApPOTepMaIbHOH OOpaooTKH 


Ilo HauiMM JaHHBIM, B oTcyTcTBHe CaSOa aBToksaBHad O6pa6oTKa cmecv 
A + SiOz B aHanorvuHBIx yCOBHAX He MO3BO/IAeT BBeECTH B COCTaB rupo- 
anata Ooyee 0,3 mona SiOsc. 
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Takum o6pa3oM, Mp peakKWHH MExAy rHApocybhoamOMHHAaTOM KaJIbILUs 
MH KPeMHe3eMOM B THAPOTeEPM@JIbHBIX YCJIOBHAX OOpa3yloTcA ruyporpaHarE 


700 300 500 700 900T 100 300 500 700 900% 
A 6 


Puc. 3. TepmMorpamMbl rugpocyipoaioMHHaTOB KaJIbIluA Cc | 
no6aBKolt 1 Mona SiOz nocne ruypotepMasbHo O6pa6oTKH. 
O6o3HayeHHA Te Ke, TO Ha puc. 2 


C BBICOKHM cofepxaHHem SiO,. Bo3MoxHo, YTO B aHHOM CJly¥ae HMeeT Mec 
To peaklHa 


SiO, 
3CaO + Al2O3 -CaSOa-12H2O —-—> 3CaO-AleOs -SiO2-4H2O0 $+ CaSOa + 8H20. 
IIpH 9TOM BbifeAeTCA THNC B Buse aHrH{pHuTa. 


Pecny6HKaHCKHH Hay4HO-HCCeqOBaTebCKHH MHCTHTYT Tloctynuso 
MeCTHBIX CTPOHTCJIbHEIX MaTepHaJOB 13 VII 1960 
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Hoxrsage Arkangemuun nayr CCCP 
1961. Tom 136, Ni 2 


XHMHYECKAA TEXHOJIO-THA 


A. M. PO3SEH, B. A. BACHJIbEB, If. Ml. FOPLUKOBA u A. H. BESS3YBOBA 


O MEXAHH3ME TIPOLWECCA B HACAJOUHbBIX KOJIOHHAX 
C NYJIbCALMEU 


(ITpedcmaeaeno axademuxom C. H. BoaodKoeuvem 9 VII 1960) 


HsBecTHO, 4TO MIpH HHTeHCHpuKalHH MacconepexayH BO3SpacTaeT MpousBe- 
Hue RS. V3smeneuua 2xe KOSppulneHTa Macconepeyayu k u MoBepxuHoctu S 
HIYHO HEHSBECTHEI, H O POJIM HX CYAAT Ha OCHOBaHHM MpegznosomwKennh. Ha- 
DMMep, PaCIIpOCTpaHeHO MpescTaBJeHHe O pelllaiolleli pom OOHOBJIEHHA MOBEp x- 
OCTH, T. €. BOSPacTaHuA KOSXppuuMeHTa Macconepegaun ('). [losromy 3HauuTesb- 
bl MHTEpec TpeycTaBIAeT H3yYeHHe MeXaHH3Ma HHTeHCHUKAaHH SKCTpaKUMH 
Orla BO3MO2KHO He3aBHCHMOe OMpeleeHve MOBeEPXHOCTH KOHTakTa S = 3Q/R 
2 — sayepxkKa JuciepcHon (basbi B HacayKe, RK —cpeqHHi payuyc kanes). 
[pH 9TOM MOryT ObITh MpoBepeHb! BbICKAa3bIBaHHA (') H MpOTHBONOMOXKHbIe Npel- 
Ka3aHuA TeOpHH (*), COrmacHO KOTOPOH OCHOBHOM adPeKT 3aksIOUaeTCH B BOSpa- 
TaHuH MOBepXHOCTH, KOSPPHUMeHT 2%e MaccoOllepesayH MOCTOAHeH WIM Mapaer. 

Tloqo6Hoe vcceqoBanHHe Ha IipHMepe HacaOUHbIX SKCTPaKIUMOHHbIX KOJIOHH 
“MlysibcaliMe, Hapsayy C MCCJIeqOBaHHeM BJIMAHHA WHTeCHCHBHOCTM MyJIbcalMu 
“[iMaMeTpa HaCayKu WM KOJIOHHBI, HM ObIIO 3ajjayeH HacTose padotpl. JlaHHblit 
Ollpoc MpeycTaBixer u MpakTuyecKkuli MHTepec, TaK Kak MpesebHaAn Harpy3ka 
;, a B pAMe CydaeB U BbICOTa HaCaKH, 9KBUBAJICHTHAA TeOpeTHYeCKON Tapell- 
e (BOTT), MoryT 6bITb NpHOnM3uTebHO MpemcKa3auHb! (3~°). Torga BbIacHeHHe 
WIMAHHA TMybcaluu MO3BOMI0 Obl paCC4YHTHIBAaTb MHTeCHCH*HILMpOBaHHbIe 
‘OJIOHHBI C MyvIbCalnei. 

Mbt W3yuuM BIMaHHe ybcannu Haw; BOTT Kononup! zMamerpom 100 MM 
Y MATbIO pa3JIMUHbIMM HacayqKaMH C pa3JIMYHbIMH CHCTeMaMH M NpoOBepHsM M0- 
[y4eHHble 3AKOHOMePHOCTH Ha KOJIOHHe JMameTpoM 200 mm. IIpumenamucb 
jacanku 10x10x0,4, 15x 15x0,6 u 25x25%2,5 u3 HepxkaBelolleH cTaH; 
Ibx15x3 u 24x244,5 us KepamuKH; cucrembl: 1) B3aHMOHAaCbIILLeHHbIe 
yacrBophtr 20% TbB® —nosKkucneHHaa sofa, 2) KepocHH — noyKuCeHHaA 
Boma, 3) 93% KepocuHa + 7% CCl, —mnogzKuceHHaa Boga, 4) 85% Kepo- 
tuna + 15% CCla — nogkucneHHan Boa. Oxa3an0cb, 4TO OTHOCHTesbHOe 
‘HWDKeHMe peleibHol warpy3sKu 1/K; = w;/w; (gnecb M fanee MHMeKC 
fyJlb OTHOCHTCA K BeJIMYMHe Tp OTCYTCTBHM My/bCauHM) B Mpesesax TOUHOCTH 
[HOKEHEPHBIX pacueTOB OMpeleAeTCA TOMbKO MHTCHCHBHOCTHIO Nypeanun | 

e 3aBHCHT OT pa3Mepa HacalKH H JMaMeTpa KOJIOHHEI: 


Kj =w; /@; = 1+ 61" = 1 + 0,35 /?, (1) 

L. [ =aj (m/muu), a — amnautyya, f — 4uacrora (mMH-'), b; = 0,35 u 

@ = 2 — KoncranTul. * 

_ TouHocrh KopperAlMM ysyuilaeTca, CCIM yueCTh HepaBHONeHHOCTb 4acTO- 

F HW aMMIMTyabl (uacTroTra aABsIAeTCA Oovlee CHJIbHONeHCTB yIOIHM cbakTopom, 
mm. puc. | A), BBONA acbibeKTHBHy10 HHTCHHB BHOCTB eee Tom = Lee (f—fim), 


me c = 1,8-10-°, f,, = 100. Torga npu /s) < 2 M/MMH AA Bcex M3y4eH- 
TIX CHCTeM 
7 


Keel + 0.8 (clea), (1a) 


me c = 0,625 1-48 (Ay / yc) 725 o—924 (w B CH, 6 — AHH / cM), tbh: Wa CH- 
E: | ee . IIpu | </,9< 2,5 HeckonbKo TOouHee K; = | + 0,265 (cl)3 
(MYHKTHp Ha pH. 1B). 
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B 6onee rpy6oMm mpH6nmKeHHH BbIBO, O CpaBHHTeJIbHO CcJla6OM BJIMAHHH 

HacaKH MW JHaMeTpa KOJIOHHI{MOKHO CieNaTb HM AIA OTHOCHTELHOK 3cPeKTHB- 

HOcTH K,4 = BOTT°/BOTT. Kak 

BHJHO H3 pure. 2, JaHHble * me- 

pefaoTca ¢ TOUHOCTEIO + 385% 

COOTHCIUCHHEM, CNpaBeJHBbIM 
AIA H3YYeCHHOH CHCTeMBI: 


Keg 2 1 + beglso= 1 + 1,71 555 
(16) 


Pa3z6pcoc aHHbIX CBA3aH C 
3aBucHMCCcTHIO K.g OT Harpy3Ki 
HM OT AvamMeTpa HacaJKH; B OT- 
HUHNE OT KOPPeALHH DA W,, 
3]/€Cb MOXKHO Ooviee YETKO BbIJe- 
JHTb KPHBbI€ JIA pa3JIMUHbIX 
HacayoK. Bo3MoxKHO, 4TO 3TO 
CBA3aHO CO CTeHOUHBIM 9ipdeK- 
TOM (B OOJIbIUHHCTBe Hallux 
ombitos D/d<10, rne D — qua- 
MeTp KOJIOHHBI, d — 2uameTp 
Hacagkh). I]puOmKeHHO b4g = 
= 0,25 D/d npn 4< Did< 10 
Hu bog = 2,5 npu D/d>10; ecan 
OTMO*KUTh (Ksq — 1) d/D mpo- 
THB /5g, TO, KaK BHQHO H3 
puc. 2, BCe TOUKH MOKaTCA Ha 
OJHY KPHByW. 

SHaAd TpesebHy!lO Harpy3ky 
H 9dcdeKTHBHOCTh HacayouHO 
KOJIOHHBI (°°), MOXKHO C I0- 
moulb1o (1), (16) HaliTH cooT- 
BeTCTBYIOIMe BeIHYHHbI JIA 
KOJIOHHBI C IyJIbcallven. | 

Tlepetizem kK BoTIpocy O Me-. 

1 M/mun 2 XaHH3Me Mpowecca. Teoperuye- 

I3g— CKHe MpemNochwiKH WA u3syye- 

HHA Tpowecca B KOJIOHHAX C 

Sa ioe aoe a ane cones ee een eae e) 
WMH Mp mepexoge Se iatenthl eam aerate) = H3  onpeyesieHHa — BbICOTEI 
= af (A)  shpextupnolt J,4, (5) (/” — TouKa, coorser- €AMHMILbI MepeHoca a w/RS Hi 
cTByioulasa 1’; 2” — coorsercTByioman 2’; 3” —coot- cooTHoleHua S = 3Q/R™ cne- 
BeTCTByloulad 3’), B— OTHOCHTeIbHOe CHHKeHHE nyet (7), uTO CyMMapHoe MOBBI- 


1/K,. n= 

’ ’ PpaMuyo 5 — e # . 
d= 200 mM; 6 —-25 X 25 X 2,5, Hep2KaBelomlasd CTab; ec JelictBHeM Tpex ak 
2—15X 15 X 0,6, HepxaBelomaa craib; O—To TOPOB: ApoOmeHHeM = Kallevib, 
%*Ke'l B KoNOHHe d= 200 mm; e—10X 10 X 0,4, yBemHuYeHHeEM 3ajlepxKKH JHC-' 


HepKaBelolad CTaIb; gc W 3 — CHCTeMbI 2 H 3 nepcwol cbaspi Q wu U3MeHeHHeM 
KODPPUuUneEHTA MaccomepeqauH 


Kee = KrKkokm = KsKm, (2) 
me Ksg = ho/h = kS/RoSo = (kQ/R)/(koQ0/Ro) — Kospunvent scpdekTHBHO- 
ctu; Kr = Ro/R— xos¢dunvent zpo6senua; Koi = 2/Q0 — Kosdpuunert 
3alepxKKH; Km = k/ko — Kosdh@vuveHT H3MeHeEHHA WHTeHCHBHOCTH Maccorie- 
penaun; Ks = S/So = Kr-Ka — koopuuveHT BO3pacTaHHA TNOBepXHOCTH. 


* TIponecec MacconepeqauH H3y4aJICA pH SKCTPaKUHH ypaHHJIHMTpaTa, KOHIEHTpallin Ko- 
Toporo cocTaBaaa oKono. 30 r/n, comepxanHe HNOg B BOAHOM pacTBope ~0,5 N. 
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Teoperuueckve cooOpaxenua HM oOpa6orka WaHHBIx 06 adbeKTHBHOCTH Ta- 
eIbYATHIX KOJIOHH MoKa3saiH (*), YTO SdeKTHBHOCTh KOJIOHH c yJIbcaHen 
o3pacTaeT 3a cueT poOeHHA 
- pocra 3apepxKu (Kr > 1; oe 
‘a > 1) u coorsercrTByerT BO3- 93 Q5 06 0708 10 
ACTAHHIO HOBEPXHOCTH KOHTaK- 


20 mpmun30 


6 
m) 
a (pas (Ks > 1); Kosddbunnenr 4 Kyg! 
e MacconepemauH mrocTosHeH 
WM magaeT (Km < 1). Hexoro- 3 
ple JaHHbIe, MOATBepK Laloue 
fOT BbIBOL H MWA Cyuad Ha- 2 
AOUHIX KOJIOHH C Ny JIbcalneli, 
pHBeleHbI B padotax (°,’), 15 
C embio H3y4eHHA MexaHHs- 
a mpolecca cucTemMaTHyueckh 10 
MpeyeiaHMcb (Ha KOJIOHHE 09 
MamMetTpoM 100 mm) Ru Q yuna He 
A3IMUHbIX PCXKHMOB IyJIbca- 06 
uu. PaccuvTaB m0 9THM JaH- 05 
bIM 3HaueHHA Kp u Ko, MOx- ; 
QO IIPpOBepHTb XapakTep H3Me- | ; 


CHHA KOSDUUMEHTOB Maccone- SA g3 


eau, YCTaHOBHTb CBA3b MexK- io 
Y H3MCHCHHeM NpemebHOM Ha- 02 
py3kh HM BOTT u npHosusu- ee 


EJIbHO TIpeMCKa3aTb NOBbIeHHE = 97/5 
PeKTHBHOCTH KOJIOHHBI TOL 
€HCTBHeEM TyJIbcaluy MO jaH- 


bIM PHpaBIMYeCKHX 9KCTeDH- dao 

CHTOB. 008 = 
_ Anas? Nowy4eHHbIx LaHHbIX aa o 
popeyzem mo meToxy, [npeqo- Qo 5 
<eHHOMY BpaGotTe (7). Paccun- Q0s 

aHHble 3HaueHua Kpu Kg npu- 004 

emeHb! Ha puc. 3. Kak BHHO, 

Os@pUulnNeHTL! pobmeHuaA u oe 

ajlepxKKH 3asHCAT TJlaBHbIM ia | 

Opa30oM OT  HHTeCHCHBHOCTH : RS 10 4S Wyma 10 15 m/mum 


iyubcaliua u Coee ca6o — oT la 


ID 

Cp ag uacaaKn. Tipu6susH- Puc. 2. 3aBHCHMOCTb OTHOCHTeNbHOM sdhbcbeKTHBHOCTH 
j 0 . . 

€IbHO (Cc TOUHOCTEIO-+ 20%) Keg OT [gg (06o3HaueHHs HacanoK CM. PHC. I, u— 


Kyewel+ eis: (3)  Hacagka 15 X 15 X 3 MM KepamHyecKkas). )KupHas 
15 JiMHH — ypaBHeHue (16). PasiMunbie sHaveHiA Keo 
Ko =1+ 0,25/26. Mp ovo /,4 — BIMAHHe HarpySkH 


_ CyleqyeT OTMeTHTb, 4TO CTeleHb, B KOTOPOM HHTCHCHBHOCTb MyJIbCallMu BXO- 
MT B SMIIMpwyecKoe ypaBHenne JA Koadpulventa poOvleHHsA, OKasasacb Oo- 
€e BbICOKOM, EM STO 'BBITeKAeT M3 TeopHH (’) HM WaHHbIX JIA pAya cucten (°), 


pruiacHo KoToppim 1/R mponopunoHasbHO CKOpocTH (B JaHHOM cilyyae MHTeH- 
MBHOCTH Mysibcatiuu) BctTenenu oT | 70 1,2. BosMomHO, OTKJIOHCHHE CBA3ZAHO C 
€M, ¥TO TeopeTuyecKHe OTHOWeHHA (°) OpeemAIOT YCTOMYMBEIN pasMep Kall 
“HWOTOKe C pasBHTOH TYPOYJeHTHOCTHIO, ONBITb! MPOBOLMIMCh MPU Re< 400. 
Vcnomp3ya nmomyyeHHble 3HaveHia KosdpunenToB sdhekTHBHOCTH K.9, Kr 
Ko, Halifem oTHOCHTepHbIH KosddumHeHT mMacconepeqayd Km = k/ko = 
=K.o/KrKo. Kak Buguo u3 puc. 3, adbdekTHBHEI KoscunMeHT Macconepe- 
auu HecKosbKO nanaeT, Ky, < 1. Dro cBUeTeLCTBYeT O TOM, 4YTO yBeMYeHHe 
(PEKTHBHOCTH KOJIOHH C MyJbcauMeli CBA3AHO C YEeJHYeHHEM MOBepXHOCTH 


DHTakTa (a3, KaK 9TO H cylenyer ¥3 TeOpHH (?). 
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TeopetwueckHe eee ycratapnuparor CBA3b MexKLy [poOeHHem } 


3aepxKKon B Bue Kg= =K%; ie: , T@ fq—KOHCTAHTAa yYpaBHeHHA, CBASbIBAIOULero CKO- 
pocTb BCIWibIBaHHA Kallevlb C ee panuycon 


Kp U~R'® (cm. @)). Han o6nacru cpeqHH> 
u Kanetb (Re< 100) no = 0,7~1; ecae 
YaCTHYHO 3aXBaTbIBaeTCA OOACTb KPYIE 
HbIX Kaleb, TO Ng = 0,4~+0,7. VU: 
puc. 4A BugHo, uTo * 


Ka = KR® = KR’; (4 


3TO COOTBETCTBYeT OGNACTH CpeHHX HM 4a: 
Kg cTH4HO KpynHbIX kalemb (fq = 0,f 
Re < 400). Monaran Kn +1 a1 Kg = Kea 5 


H3 ypaBHenua (1) Halizem 
3 
Kae KR aol a. (5 
TloceqHee CooTHOWeHve TakxKe yo: 
BJICTBOPUTeEIbHO TepeaeT SKCHepHMeH: 
0 )S nae 10 iin/mu TanpHble JlaHHble (puc. 4). U3 Teopur 
cnemyeT, uTO Ko ~ K;, Tak kak M3Me 
Puc. 3, SapiicHmocth KosdpHUHeHTOB HeHWe galepKKH McrepcHol ashi ¥ 
Kp, Ko & Ky, OT MHTeHCHBHOCTH MyJib- B | 
R ae y ua Hacagoxtem, puc,1) UPCXebHOl Harpy3KH BbISBaHO OHM } 
cau | (o6osHate ee TeM 2Ke (baKTOPOM — YMeHbIIeHHeM CKO: 
pocTH BCIVIbIBAHHA Kaleb pH DpoOmenmu: wp~U, K; ~ Ud/U; 2 ~ 1/L 

u Kg =~ Uo/U, orxyna Ko ~ K;. Cnegosatenbuo, 


Kp, Kp, ies 
t 


wuen. Kak culeqyeT 43 COOTHOLIEe- 
Hua (6), MomesHEI scbcbeKT My s1b- 
callMw — NOBbIwWeHHe  apdek- 
THBHOCTH 9KCTPakKUMH — 3Ha- 
UHTeJIbHO MIpeBbiliiaeT Bper- 
HbIi| — CHWKeHHe MpoOn3Bogu- 2 y ae ’ 
T@JIbHOCTH, BbISBAHHO€ YMCHb- R ea7 
INCHHEM CKOPOCTH BCIWIBIBAHHA pyc. 4, Caash Mexy XapakTepHcCTH¥ecKuMU KO> 
Kaleb Mp ypodsenwu. Ha- (puuHentamu. A — 3aBHCHMOCTb Kyo 4 Kg oT Kp, 
IIpHMep Ip CHWKeCHHH MpOH3- BS eapuciinoctehk On ko tom ke 
BOJHTEIbHOCTH BEBOe apbex- oO, staal o 
THBHOCTh MOKeT BOspacTH B 8 pas OpPekTHBHbIN pasqeMTeIbHLIM OObeM 
PasqeMTebHaA MOULHOCTb KOJIOHHbI pacTyT Kak 

w;7 BOTT Kea | Ka IK ee Kom (7 


Tloctynusio 
7 VII 1960 


Kop = Ki. (6 
TakuM oOOpa30M, 3HaA CHH- 

*KeHHe MpeleibHOH Harpy3Ku A Vv 
B lpolecce 6e3 Maccomepeyzayn, 6 S | 
MOXKHO TIpHOmmKeHHO MpeycKa- , 9 y, , 
3aTb TOBbIMeHHe sppekTHBHO- | 4 | 
CTH, OOycJIOBIeHHOe Nysibca- 9 Kopf 2 | 
: | 
, 
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ckHi, B. Pamno, C. Karan, Ipoueccht i annapatTst xamuNueckolt TexHosoruH, 195 
*C.M. Kapnauesa, A. M. Poseu, B.A. Bacwabes, K. A. Lanwua, Xu 
MaluwHocTpoenve, Ne 3 (1959). 7 C. M. Kapmauesa, A. M. Posen, B. A. B 
CHJbeB, Tam xe, Ne2(1960). ® B. T. JIesuu, PusnKo-xumugeckas rugpoquuamuka, 195 


* Mexay (3) 4 (4); (1), (3) 4 (6) Her nporuBopeuua, MOoCKombKy OHH ABMMIOTCA NpHGAKE 
HBIMH 93MIVpHueCKHMH KOppemAWHAMH. 
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WTorsann Arkanemun nayx CCCP 
1961. Tom 136, Ne 2 


FEOPPAPHA 
C. B. BPYEBHU u C. B. JIKOL|APEB 


O COJEP)KAHHH CO, B ATMOC®EPE HAJ, THXHM VW KHAMHCKUM 
OKEAHAMH H B PAHOHE 4EPHOFO MOPS 


(ITpedcmaeaexno axademukom A, II. Buxoepadoesim 23 VII 1960) 


Deopvsvueckad poJib H3MeHEHMA CosepmKaHusn COe B aTmochepe, onpeienB- 
Waica elle B cepequne 19 Bexa B paGoTrax TuHgana (4), WpHBeKana B JabHel- 
lem BCe BOSpacTatomlee BHUMaHHe. C 1954 r. Hayanucb perysApHbie onpesese- 
HUA cofepxanun CO2 B palione CKaHduHapun u Ounasniuu. SHaunTenbHo 
AKTUBU3MPOBaIHCb STH padoTH! B nepHox Mexyynaposnoro reodusnuecKkoro 
roga (1957—1958 rr.) Xapaktep, a wacTHYHO M pe3syMbTATbI STHX paGoT yxe 
NOYYHNIH OTpakeHHe B sNTepaType (?). 

B cBa3K C TeM, YTO Cyb6a aTMOcdepHO!i COz TecHo cBa3aHa Cc perymUpyrouseli 
pombio Muposoro OxeaHa, ocoGeHHbIli HHTepec Cpe oOKeaHOrpatoB BBI3BaVI 
Bonpoc oO cyfbOax cBo6osHol CO,, HakanuMBaionielica B aTMOocdepe npH 
OKHTAHHH MpOMblueHHOoro TonmuBa. B CCCP onpelemenus CO2z B aTMo- 
cpepe Hal OKeaHaMH HM B MpPHMOpCKHX palionaxX MpOW3BOLATCH TaK2Ke XHMH- 
KaMH-OKeaHOrpaamMH — B XHMMYecKOM oTJene Muerutyta okeaHonorun 
Bit COGP: 
| Bce onpeseienua mpousBosuincb XHMMYeCKHM MeTOLOM — MOrJIONLeHveM 
CO2z Ba(OH)s c mocielyrouluM THTpOBaHHeM OcTaTKa GapuTa CONAHOM KMCHOTON. 
| Onpelesenua AByoKucH yrueposa B aTMOcepHOM BOsyxXe BbIPaKaUCh 
B MHJIJIMOHHBIX JONAX OObeMa HM OTHECeHEI K aOcouHOTHO CyXOMY BOSJyxy. 

_ Ilpu cpapyenun cofepxxanna COz B aTMocdepe H BepXHeM CJI0e OKeaHCKOH 
BOAbI BLIYUCIAJIOCb NaplMabHOe LaBeHHeE Pco, B MUJIJIMOHHBIX LOJIAxX ATMOC(PEpE! 
(pH BO3AyxXe, HACBIIeCHHOM BOJAHbIM mapoM). 

_ IIpu onpexenenuu COz B akcnequiuax Ha «BuTsase» mpoObl BOsyxa Opauch 
Ha BbicoTte 4 M Ha ypOBHeM BOJEI. 

_ Hye mpHBoquM cpeqHHe BeIHUHHEI COsepwKaHvA ABYOKHCH yrviepoja, 
ONIpefeleHHble B Pa3zJIMUHbIX 9KcnelHUMAX MHCTHTyTOM OKeaHONOrHH. 

_ AwanuTuyeckve onpeserteHnaA npousBoqnsNcb Ha «BuTsase» C. B. Jliowa- 
peBbim, Ha UepHomopckoili 9KcnepuMeHTabHOH cTaniMu Muctutyta oKeaHovio- 
ruu 61Hu3 Tenenxyoxuxa—B. A. Eroposoi u E. A. Bofouasoson. 

- MatTepuaunn 27-ro pefica «BuTa3 a»; MapT— uioHnb 1958 r., 
sananan yacTb Tuxoro oKeaHa, K BOCTOKy oT SmoHcKHX, PHNAWNMWHCKMX 
w MosyKkKcKux OcTpOBoB, npeumyliecTBeHHO mMexyy 130° un 152° B. A. H 
K wry, 40 Hosoi [spuneu; scero 56 ompefesenuii CO2, He cuNTad mapau- 
JI€JIbHbIX. 

_ Onpesenenusa mpovsBosunuch c MOMOMbIO rasoBoro THTpuMeTpa TF-5M 
C ABYMA MOCMEMOBATeENbHO PaCMOJOMHKCHHBIMH NOPFOTHTeEMbHLIMH KamMepaMH. 
Be nncira norjioujenua CO2 B nepBoli Kamepe — oKos0 98—99% CO2z. Obbem 
Bosnyxa 200 ma. Konwlentpanua Gaputa u consHoii KucnoTE 0,02 NV. Muanxa- 
TOp dbenondtaneun. O6bem Gaputa B MorioTuTeie 5 Mi. Bosyx HarHeTasics B 
PesHHOBLIi Wap HM OTTYZa nocTynan B anamMsaTop. CpefHee cosepxanue COz 
BOMMMOCh u3 2—3 u Oonee MapaVIebHbIX ONpewesenui. CpekHee M3 MaK- 
MMA@JIBHBIX PasHHIl MEKLY WapasenbHbIMH OnpeseneHuamu (mpu 3—5 mapau- 
I@bHBIX) cocTaBsasneT 4,7%. 
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CpetHee coflepKanuve COz B pa3JHUHbIX IHpOTHbIX moscax  OblJl 
cneayrouree: 


O—10° c. m. 352-10-§ (29 onpegzenennit) 
{0==20 2 oan OZ Omen 20 » ) 
20=—25 20 any BEAM? (7 » ) 

Cpequee... 354-10-® (56 onpegenenni) 


Ha6suoleHua B 27-M pelice moKa3asiu: a) ACHOe yBeM4ueHHe cOfepxKanu 
CO2z B HM3KHX UIMpoTax Hall OKeaHaMM MO CpaBHeHMIO C CpeHHMH UM BbICOKMM 
uupoTamu; 6)yMeHbINeHHe colepxkanua COz B BO3Lyxe MpH Npoxo*kLenuu pow 
TOB BOSAYIIHbIX MACC H pe3KOM H3Me€HCHHM HalpaBJIeHHA BeETPOB. ITO MOH 
OObACHHTb MOBbIINeHHEIM CofepxKaHvem COz B HH3KMX WIMpoTax B MpHBOAHO 
coe 10 CpaBHeHMIO C cOsepKaHvem ee B Ooslee BLICOKUX COAX aTMOCdeEpbI 

B) CPABHHTeIbHOe TOCTOAHCTBO cosepxKaHvA COs BHYTPH aHHoH BOSAYINHO 
macchl. Pasmuune (2—3%) He TpeBblaet OWMOKH aHausa. 

Matepwaau 3l-ro-pehcea «Buta3 a»: oxtTa6pp 1959 r.— i 
anpenb 1960 r.; Mayquickul oKxean, K cepepy oT 16° to. m.; Bcero 129 ompenese; 
HUH, He CUMTAA NapaANebHbIXx. | 

Mertox onpexenenus COz Obl TakKxKe XUMHUECKUM, HO MpomycKaHve BOsLyxé 
B MOPIOTHTeJIb C OAPHTOM MpOW3BOAMMOCh Yepe3s NMOPHCTY!IO CTeEKJIAHHYIO Mac: 
THHKYy. KoHCTpyKWUA almapaTa NOsBOJAIa MOBTOPHOe MponycKkaHue BOsLyxXé 
yepe3 OJMH HM TOT *Ke MormoTuTenb. TuTpoBaHve Oaputa (o6bem 0,5 ma) mpo 
u3BoquI0Cb 0,1 N comaHOw KMCNOTON M3 yAbTpamuKpobiopeTKH OObemom O,! Mu. 
Tlonnora mornonujenua 100%. CospnaweHve MOBTOpHBIX onpewemeHui — B pe: 
nenax 1—2%. Pe3ymbTaTbl onpeleeHuii CBOAATCA B OCHOBHOM K CJle/y10llemy: 
a) pa3JIM4Hble BO3yuIHbIe Maccbl Hay MaqulickuM OKeaHOM XapaKTepH3yloTCs 
pasJIM4HbIM cokepKanuem COz — TponmwueckuH BOsqyX CeBepHoro NOyuapus 
colepxKHT B cpe~Hem 354-10°® nome COz (cpeauee u3 40 mpo6); toxmHas 
TpomWuecKkad Macca BO3AyxXa COepKUT 3HAYHTeIbHO MeHbIIe COz — B cpel 
Hem 329 -10-® atm. (cpeqHee u3 89 mpo6); 6) obmee cpeqHee cofep»Kanue CO: 
B cpequem 43 129 npod 337 -10-° none (napluanbHoe JaBeHHe BO BJIaxKHON 
Boshyxe 326-10°° arm). 

Takum 06pa30M, Kak 9TH JaHHble, Tak UM WaHHble m0 THXOMY OKeaHy MOLTBep: 
~aaoT OSuLHe coobpaxkenua K. Byxa o NOBbIMIeHHOM cosep»xKaHuu COz B HUS: 
KUX IWHApOTaX MO CpaBHeHWIO CO CpeqHHMM M apKTHUecKumMu wMpoTamu (2). 

B Hu3KHx wupotax Muauiickoro okeaHa mapitvanbHoe JaBmenve CO2 
MOBEPXHOCTHOM CjI0e OKeaHCKOH Bob 418 -10~° aTM., T. e. 3HAYHTeIbHO BBILUE 
ueM B aTMociepe, BCeACTBHe YerO B STHX WIMpOTaX MpOHCXOMUT BbIesIeHHE 
COz M3 okeaHa B aTmocdepy. 

Ha6OsioenHua Ha BOCTOTHOM Gepery UepHnors 
MOp 4: MapT — ceHTsOpp 1959 r.; 6nu3 r. TenenmxKuKa, B 13 M OT MOpA 
Beero 46 onpelemenui. 

Onpexesenusa COz, mpow3Bolumble Take 10 XHMMUeCKOM MeTOLNKe, aut 
CELYIOUNLHE Pe3yJIbTATEI: a) KOHIeHTpallua COz B BO3Lyxe3a9TO BpeMA KOveOa- 
tach oT 240 Jo 380 -10~§ Bonet. 6) cpeqHee cosepsanue COz2 3a Becb nepHo) 
HaOMOReHuH paBHo 324 -107°. 

Takum o6pa3om, cpeftHee cojepxKaHne COz B Bosyxe 61u3 DenenoKuka mpak: 
THYCCKH COBMaaeT c comepmKanvem COz B CkaHMHaBCKUX CTpaHax — m0 aH 
HbIM MocweqHuXx seT (1955—1960 rr.). 

HaOmihenua BOKpyr ceBepHowH nonoBUuHH Uep 
HOrFO MOPDp&: HMoOsb — asBrycr 1959 r.; aBTomoOvibHad 9KCTeLUILMS 
copMecTHo c Paqvesnim uHcTuTtyrom AH CCCP or Tenexaxuxka fo p. Tyna 
33 OnpekeeHua. 

To mepuyuany B nepHox mpamoro u OOpaTHoro NyTH OblIM 3axBayeHHI patio 
Hbl OT r. Sanopoxee Ha p. JLHemp Ao ropHoro xpe6ta Hina B Kppimy. Kpaiinue 
npenesbl koneoaH uA coyepsKanna COz or 272 -10°° y rop. Mamauna, na p. Ly 
Halt (22,5°; 753 mm pt. cr.) fo 390-10-° B umKHem Tegenuu p. Ky6anu, J 
G T poutkoro (31°: nepvok ycToHauBok oveHb KapKoH moropb; 748 MM pT. CT.) 
406 


Cpenuee cogepxanue CO2 Bo Bcex 33 mpodax 326 -10-*. Cpenuee comepxanne 
B mpoOax Bo3siyxa BO3MOxKHO MOpcKOrO mpovcxoxKsenua 315 (11 npo6), 
TO Ke — MpH WITHNeBbIx Morofax 329 (6 npo6), TO xe — B KOHTHHeHTAIbHOM 
Bosnyxe 334 -10-* (15 mpo6). 

Cpetuee u3 4 mpo6, s3aTbix na r. Aii-Ilerpn (xpe6et Atina, Kopp) 
25—26 VIII 1959 r., papno 320-1078. 
_ Taxkym o6pa3om, cpesuve BeMUMHEI coqepxKaHua CO, B aTMocdepHom BO3- 
Ayxe B palione [lpuuepHomopps, B OOmMpHom paiione oT p. Ky6anu Jo p. JLy- 
Had, 326 -10-°, mouTw TouHO paBHO cpesqHemy coxep»xKaHvio CO2 y Gepera mops 
onus TVenenxuka 324-10-°. Oru BenM4nHb! npakTMuecku coBmalaioT co 
CpeTHAMM TOMOBLIMH BeJIMUMHaMM Aviad CxkaHuHaBuu (1955 r. 329; 1956 r. 
Bez, 1907 7. 323; 1958 r.315-10-§). 
- Hamm naOmoenua, mpow3BeleHHble C MOMOILbIO XMMMUeCKO MeTOLNKH, 
OyAy4 B NOMHOM COOTBETCTBUH C AHAaOrMUHbIMU OMpeleseHuAMN B CKaH/uHa- 
Buu (CToKrobM HM XeJIbCHHKM), a TakxKe JanHbIMM Apyrux uccmelopateselt, 
MOMb3OBaBIUUXCA MPAMbIMH XHMHYECKHMM ONpeeeHHAMU, HAXOMATCA B TO 
3ke BPCMA B 3HAYMTeEMDHOM MpOTHBOpeunH Cc pesymbTATAaMH OMpeteneHuli CO2, 
TIPOMSBeMeHHBIX C NOMOULbIO MHpakpacublx aHausaTopos. IlocneqHue Habm0- 
JeHUA, MPOBOAMBUIMeCA AaMePHKaHCKHMH OKeaHOrpadamMu, MWoKasasid MeHbILIHe 
AOCOMOTHHIC BEIMYMHbI M HMYTORKUbIe pasIMuUA B COMepxKaHHU COz B aTmMocdep- 
HOM BO3fyxe Kak B OYeHb GONLUIOM Mama30He ImMpoT oT ANTapKTuKu Jo Ansac- 
KH, Tak H 0 BpemeHam roja (*). Cofepxanve COz B «ManenpKow AmepnKer 
(Autapxtuka), Tapalickux ocTpoBax vu B palione AmACKM BeCHOIO HaxOMNOCb 
B mpefenax 313—315-10-°, mo3aHHM meTOM H OceHbIO — B mpesenax 310— 
313 -10-°, u TonbKo B CeBepHom JlefoBpuTom oKeaHe magano fo 307 -10-°. 
- Ha6mogenua Byfcxonmpekoro oKeaHorpadwyeckoro HHCTHTyTa moKa3au 
BaMeTHbIe H3MeHeEHHA B COMepxKaHHN COz2 no BbIcoTe (ATaHTuKa, pation Mac- 
cauy3etTca) — B cpesuem okono 10-10-° u Hepeako Brie. Munumym COs uac- 
To HaOmoganca mexyy 300 u 1000 m no BEIcoTe Hay Mopem. B To *e BpemaA B 
paGorax ByfcxombcKoro MHCTHTyTAa He ObINO OOHAPy2KeHO KOPpeAALMH MEKLY 
cojlepxKaHvem COz H xapakTepoOM BOSJYIIHbIX Macc, YTO HAXOANTCA B MpOTHBOpe- 


‘i 
SHUM C HaUIMMH HaOIOJeHHAMH. : 


HuctutyT okeanomoruH Ilocrynuso 
Axkajemuu Hayk CCCP 22 VII 1960 


IUTHPOBAHHAA JIATEPATYPA 
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Leif, Tellus, 7—12 (1955—1960). °% Status of Special Studies in Meteorology, Trans. Am. 
Geophys. Union, 40b, Ne 1 (1959). 4 J. Tyndall, Phyl. Mag., 22, ser. 4, 169, 273 (1861). 
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Jloxxagp Akagemuu nayr CCCP 
1964. Tom 136, Ne 2 


PEOAOLH 9 
5. fl. BAPXATOB uf. fr. MEJIDHHK 


HM)KHHM NAJIEO3OH NAMHPA WM JAPBA3A 
(IT pedcmaeaeno axademuxom JI. B. Haauekunoim 7 VII 1960) 


[laneouTOJOrHyecKH OXapaKTepH3OBaHHbIX OTMOKeHHH KeMOpuA Ha Tlamup 
He ycTaHoBieHo. K HuxHemy Masieo3o10 Ha I[lamupe oTHOCAT Cepuio Nopog, pas- 
JI@JIAIOULYIOCA Ha JBC TOMMIM: HWKHIOIO — HaHOoviee MOMLHY!0, MpeycTaBJeHHyto- 
MeTamMopduyecKkHMH TMoOposaMH, HM BepXHIOIO — CJIOKeHHYIO MeTaMOp*PuyeCKHMH 
HM OCaO“HbIMH NoposaMu, 3akOUalOWly!o OPAOBHKCKMe OpraHHyecKHe OCTAaTKH. 

OnncbiBaeMble OTJOXKCHHA IPHYPOUeHbI TiaBHbIM COpa3s0oM kK Banu-Sisry- 
gemckoh wu Mys3xkosi-PanrkyJIbcKOH TeCKTOHHYCCKHM TOJ30HAM eHTpaJIbHOK 
TEKTOHHYeECKOH 30HbI I[]amupa B COOTBETCTBHH C TpevioxKCHHOH HAMM TEKTOHH-| 
weckoli cxemoii (*). Kpome Toro, (payHUCTHYeCKM OXapakTepH3OBaHHbIe OPLOBUK-| 
CKHE HOpOfbl yCTaHOBJIeHb! NO 10OxKHOH OKpanHe ceBepHOH 30HbI Ilamupa. OGmie- 
PeOJIOFHYeCKHe COOOPaxKeHHA NO3BONAIOT JONYCTHTb HaMune OpsoBuKa B JLap- 
Ba3e B HH3aX CJaHWeBOH TOJUIH, OTHOCHMOH MOKa K CHJIypy. 

Ha Sanaguom Ilamupe HwKHHH MaleosoH cllaraeT Banuckul xpeder, cepep- 
HbIe CKJIOHbI Ssrysiemckoro xpeOTa u palion jletHHKa PequenKo, OOpasyx Banu- 
SsryseMcKuii aHTHKIHHOpHH. B npegenax Bocrounoro Tlamupa nwxKHui na- 
jleo30 cslaraeT ocepyio uactb My3koubckoro xpeOta HW ioxKHbIeC OTporu Caphi- 
KOJIbCKOrO xpeOTa, OOpa3yax MyskoubcKHi aHTHKJHHOpHH (puc. 1). 

B paspaOoTKe cTpaTurpaduv HwKHerO Mameoson Bany-S3rymemcKon noj- 
3OHbI 3aMeTHYIO POJIb NOCMeEMOBaTeIbHO CbIrpasu ucceqoBanuaA: I]. II. Uyeu- 
Ko (”), A. H. Mattopospa u JI. Tl. CmupHosa, H. A. Ky3pmuna, B nocnequue 
rogpt — M.C. Jiiopypa u Bb. P.Tamxosa. B usyyenun ctpaturpadun HuxKHerO 
maseo30i My3Kkou-PanrkyJIbcKOW MOA30HbI CyYLLECTBEHHOe 3HaYeHHe MMEIOT pabo- 
TbI (B XpoHomoruyeckom nopsgke) HM. T. Bapanopa (1) u I. A. Jlytkesuya (4), 
I]. Jl. Bunorpagosa u H. H. Outypxoza, H. A. Ky3bmuua, u B NoceqHHe rogbl 
B. I]. Bapxatosa (°), M. C. Jtopypa (°), I. [. Menbunxa, B. HW. J[pouosa. 

B HacTosilee BpeCMA Ha OCHOBaHHH HMMEIOUIHXCA HOBbIX JAHHbIX C Y4ETOM 
paHee HaKOIVJICHHbIX CBEeHHH B pementax Banu-$l3ryemcKoH MOZ30HbI HaMe- 
yaeTca culemyiolulad CXeMa CTpaTHrpadun HHKHErO Nasieoson. B OcHOBaHHH pa3- 
pesa pacioviaraetca dayHHCTHYecKH He OXapaKTePH3OBaHHbIM KOMIIJICKC MeTa- 
MOpHYeECKHX MOPOA, PacuJIeHeHHbIH Ha TPH CJeyIOUlHe CBHTbI (CHH3Yy BBepX): 

1. MunanapHHckas CBHTa XapakTepH3yeTcA MecTpbIM JIHTOJIOPHYeCKHM COc- 
TaBOM; B €€ CTPOCHHH MpHHUMAIOT y4AaCTHE pasJIHUHble KPHCTaJIMYeCKHe caH- 
bl, MeTaMOpdH30BaHHble MWecuaHHKH, PexKe MpaMOpbI H amunOOMHTH3HPOBaH- 
HbIe acbpy3uBbl. MoulHocTb cBuTE! JO 1500 M. 

2. WWa6ykckaa CBHTa CJIOXKeHA MOUTH HCKJIOUHTEJIbHO MeTaMOp@H30BaHHbIMH 
mlecyaHHKaMH MW KBaplHTaMH YepHOrO, CBeTJIO-ceporo HM posoBOorO WBeTa Cc Npo- 
CJIOAMH CJIaHIeB; PA, TeEKCTYPHbIX MPpH3HaKOB YKa3bIBaeT Ha MpHOpexHO-Mop- 
CKHe yCJIOBHA ee (POPMHPOBaHHS; MOWLHOCTb CBUTHI ZO 1500 Mm. 

3. AHepro3cKad CBHTa CJIO*KeHaA CePbIMH, perxke OeLIMH M3BeECTHAKaMH, 
HHOr,a MpaMOpH30BaHHbIMH; JWIH BepXHeH YaCTH XapaKTepHO HasIM4He Mpocsio- 
€B CJIaHIeB; MOLLHOCTb CBUTEI 800 M. / 

Ilo Bo3pacty Bce OTOKeHHA MeTAaMOpduyecKOrO KOMMVIeKCa ABJIAIOTCH 2O- 
CpeqHEOpAOBHKCKHMH; BBY ero OOJbUIOH MOWLHOCTH He HCKOUeHAa MpHHaniexk- 
HOCTbh HWKHHX TOPH3OHTOB K JOKeMOputo. BeccnopuHo, uTo anyepro3sckasA CBUTa 
OTHOCHTCAH YaCTHYHO K HWKHEMY OPJOBHKY. | 

Ha Banu-S3rynemckoM Komiuiekce (aHwepro3ckol cBuTe) CormacHo 3amera- 
OT MOPObI OPAOBUKa, BMepBEIe ycTaHOBeHHOrO B 1927 r. II. I]. Uyeuxo (’). 
OpAOBHK NpeycTaBseH YePHbIMH H 3e@JICHOBATHIMH TIMTUATLIMH TIMHUCTEIMH CAaH- 
WaMu, OOBIVHO HECKOJIbKO Ce€pHILMTH3HPOBaHHbIMH, WM MecuaHHKaMy. 
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Ilo qanupm A. H. Maitoposa u JI. 11. Cuupuosa, B sTHx oTmoxeHHAX Halige- 
ist Pseudobasilicus nobilis Barr., Basiliella (?) sp., Asaphus sp., Orthis 
f. noctilio Heritsh, Orthis (?) sp., Plaesiomys (?) subdivisa Salt aff., Lep- 
aena eX gr. rhomboidalis Wilck., Rofinesquena (?) sp. (ompezeneHne A. &. 
JecHHKOBOit). 

B coaHuax, mO jaHHBM 
A. C. Jlioypa, comepxxatca Tpu- 
OOHTLI WH OpaxHoONnogb cpeqnero 
Tela OpsoBuka: Pseudobasilicus 
obilis Barr., Calymene aff. NS waa 
irmanica Reed, Ogygites colovae RK! 
hugaeva, Dalmanella aff. rogata [oY Sx | 
Sardes), Cyrtonotella sp., Triple- << < S\ 
ia sp., Actinomena (?) sp., Or- | se 
hidae (ompenenenne TpUusOOUTOB BS SSE \ < 
' A. Bonamosoii, 6paxuonog— be > i SN 

nr. Angpeezoii). E 

P¢nias MOLHOCTh OpfOBNKa Se 
POH 3OHbI OKOIO 500—550 Mm. Op- < 
aHHUeCKME OCTATKH jaTHpylorT 
DeMHHH OpOBHK, BepXHHe ro- : 

M3OHTLI, BEPOATHO, OTHOCATCH kK Puc. 1. Cxema pacnpoctpanenna HWKHETO TaJIeo- 

30x IJlJamupa. / — nvuomlalb pacnpoctpaHeHus 
“PXHEMY OPAOBHKY, TaK Kak JI€-  wygxon-BaHucKoro KOMMeKCa H OpJOBHKa WeHT- 
autHEe BbINIe M3BECTHAKH COJep-. panbHoH 30HbI; 2 — NpHMepHoe ycTaHOBJeHHOe 


ar cpayHy cHulypa. pa3sBHTHe OpJOBHKa CeBepHOH 30HbI; 3 — OONaCTb 


Ha Bocrounom Tlamupe, B "Horo orcyrerensa nmKHero naneosos; 4 — xpyn- 
M Pp HelimmHe KpaeBble pasiombl; 5 — mpeznomaraempie 
penesax y3koul-PaHrkyJIbCKOM rlaBHble KpaeBble pa3JIOMBI 


OJ3OHLI, HH3bI paspe3sa HW KHETO 

aJl€CO30A TpeCTaBJIeHbl MOULHBIM 

eTaMOp*uyeCKHM KOMIIIeKCOM, Ha3BaHHbIM Db. I]. BapxatosbimM My3kOJIbCKHM 
“OTJCJICHHbIM HCCEIOBAHHAMM MOCJIeAHUX JIeT OT Apyroro MeTamopduyeckoro 
OMMNIeKCa, HO yxKe B Upegqenax CesepHoro Ilamupa,— HaHMeHOBaHHbIM HM Ke 
ip Ba3-capbikosbcKuM (°). B cocTtaBe My3KOJIBCKOrO KOMIWJI€KCa, 0 JaHHBIM aB- 
jpop uM.C. Jitodypa, cHu3y BBepX CeHYaC MOXKHO BbIACNMTb YETbIPE CBHTHI: 

1. Watnytckan cButa MpamopoB, rHeHcCOB HW KPHCTaJJIMYeCKMX C/aHUeB. 
an6oviee Noble ee paspesbl HaGIOJalOTCA B MpaBbiX MpuToOKax p. Besbanb- 
a (eBbI MpuToK p. MWatnyT); BuyuMaA MOUWLHOCTh ee OLeEHHBaeTcA OKOVIO 800 M. 
2. Beneytunckad cBYTa KpHCTaJIJIHYeCKHX CJaHIeEB HM THelicoOB Hrpaer 
peoOaaiollyO pONb cpesqH Nopox KOMIWIeKCa; MOJHbIN ee paspe3s HadwlOfa- 
tex m0 p, Watnyt; momHocTb yo 2300 Mo. 

3. CapbiakusIrMHcKad CBUTa CaHIIeB H MpaMOPOB paclpocTpansAerca He- 
ICPEACTBEHHO K tory OT PaurkyJIbCKOH BNAaHHbI, a Tak2%Ke 3allaqHee ee HM BOC- 
Hee, 20 rpaHulnt c KHP; nopogbi cBuTbI MeTaMOpH30BaHbI CHJIbHEE BbILUee- 
aulHX, TaK KaK Ha OOJIbIIOM MpOTAKeHHH MpepBaHbl PpawHHTaMW M COepxKaT 
JOTOUNCJICHHbIe MerMaTHTbl; B BepXHel YaCTH JaHHOM CBUTbI, Ha JIEBOM OopTy 
ouMIa CappiyKuvra, I]. JI. Bunorpagos u H. H. Ourypxos B 1937 r. co6pa- 
i ryOku uw BOmOpocay, KoToppie A. T. Boworgun cues MaeosouckKuMH; 9Ta 
[MHCTBCHHAA HaXOjKa (bayHbl B MY3KOJIbCKOM KOMIIJIe€KCe JO CHX nop He I10- 
Opena; MOULHOCTb CBHTbI 10 1300 M. 

4. Bypysokckas cBuTa cmoxKeHa NpeHMyllecTBeHHO MeTaMOp*U30BaHHbIMH 
CUaHHKaMH HW CylaHWaMu; HavOosiee NOJIHbI€C paspesbl IPpHypOueHb! K BOCTOY- 
Mi “UaACTH 3OHbI; MOUHOCTb CBMTHI 850—1350 M. 

_ OO6ujad MomHOcTh Nopoy My3KONbcKOrO KOMMeKca oT 4500 yo 5000 Mm. Yun- 
was OovIbUIy10 MOMLHOCTh KOMIVJI€KCa, HHMKHIOIO CFO YaCTb, OOHAKAIOMLYIOCA B 
MCTOUHOH YaCTH NO3OHbI, MOXKHO YCJIOBHO OTHECTH K JOKeMOp HNO. 
HopMaJIbHbIx cTpaTurpaduyecKHX KOHTaKTOB MOpOy, KOMMIeKca C KaKMMH- 
160 (bayHMCTHYeCKH OXapaKTePpH30BaHHbIMH OTJIOXKCHHAMH HaOJIOLaTb, He 
WXOMUNOCh, OMHAKO COMOCTABEHHE C CONPENCIbHBIMH PahOHaMH JlaeT BO3MO%K- 
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HOCTh PpaCCMaTPHBaTb yKa3aHHble OT/OXKeHHA B KayeCTBE MOACTHMAIONLAX ( 
BepOATHO, 6€3 3aMeTHOTO MepepbiBa) OTIOKCHHA OPAOBHKa. 

TloceqHue BbIABJIeCHbI! paOOTaMH HeaBHHX JIeT B TEKTOHHYCCKHX YeLlyAX 
OCHOBHOM Ha KPbIJIbAX MY3KOJIbCKOrO A@HTHKJIMHOPHA Ha MpOTAXKEHHU OT JON 
HbI p. AK-OaliTtal Ha 3anage Jo p. Basrbin Ha BOCTOKe. 

BnepBble OTJIO%KeHHA OpOBUKa OblmH OOHapy2xKeHb! Ha BoctouHom Ilamu 
M. C. Jitodbypom u aptopamn. Ilo3xKe BaxkKHble MaseoHTOOrH4ecKHe COOPbI Cy 
jam Takxe A. JI. Tonpa6epr, B. VU. [pouos u gp. 

Opnosuk My3koubcKo 30HbI OObeqHHAeTCA CeM4ac NO Ha3sBaHHeM 30pé 
6aTcKO CBUTbI, MOPOJbI KOTOPOM UMeIOT OobUIOe CXOACTBO C OPAOBUKOM Salil 
Horo Ilamupa. 

Hypxuiolo UaCTb CBHTbI CJlaraioT cepble HW OesbIe MOMOCUaTbIe H3BeECTHAK 
cofepxKallve TOHKHe MpocwioHkH wu OyYAMHHPOBaHHbIe JIMH30UKH CJaHIle 
B KpOBJIe€ H3BECTHAKOB Cpe CJIAHIeBbIX MpOCOeB HalieHbl TPHIOOUTHI, Opaxu 
Moyet HW rpanrosutTst: Taihungshania Shui Sun, Birmanites aff. birmanica 
(Reed), Dalmanella sp., Dichograptidae (?) *. | 

Yka3aHnHblli KOMMJI€KC CBUJETEJIBCTBYET O T€PEXOJHEIX COAX OT HMMKHEFO — 
cpelHeMy OpOBUKy,- HWKeTeKAMLNe U3BECTHAKM MOFYT OTHOCHTECA elle K HK 
HeMy OPJOBHKY, HX MOULHOCTb JO 200 Mo. | 

CpeqHAd “aCTb 30pa6aTCKOH CBHTbI CIOMKeHA 3eJICHbIMH, CHOJIETOBbIMH | 
YePHbIMH (PHJIJIHTOBHAHbIMM WM PIMHHCTO-M3BeCTHAKOBbIMM CJIaHIaMu, COmepxKéa 
UMMM TPHJOOUTH, OpaxHono_bl, KpHHOuZeH, racTponogp: Pseudobasilicu 
nobilis Barr., Calymene aff. birmanica Reed, Trinuclus aff. "sane 
Barr., Dionide aff. formosa Barr., Dalmanella aff. rogata (Sardes 
Leptoena trigonalis Schmidt, Holtedahlina sp., Triplesia sp., Actinomena sp. 
Plectambonites sp., Risthacrinus marinus Opik., Pentagonocyclicus disco 
deus Jelt u ap.,— yka3biBalouluMu Ha cpeqHu opfoBuk. MoulHocTb cant 
BOH 4acTH CBUTbI OKOJIO 300 M. BepxHxAt “acTb CBUTbI CIOKeHA Cypouaeeee 
POSOBaTbIMH MW CepbIMH IVIMTYATHIMH WeCuaHHKaMM, COMep2xKallMMH TakxKe cpen 
HEOPMOBHKCKHE TPHJOOUTHI, TEHTAKYJMTbI, KPYMHbIe KPHHOMAeH MU Apyrue cop 
mbt. MoulHocTb necuaHukosB Oo 60—70 m. O6ulasd MomlLHOCTb opnoBuka My3kour 
CKOM 30HbI, Te BePXHHH OPAOBUK MoKa He 2OKa3aH, OKOJIO 600 M. 

B HacTosulee BpeMA OularosapaA NOMHOMY CXOJCTBY OPAOBHKCKHX OTJIOKeHU 
Banya u My3Koa MOxKHO C OoOuIbUIeH YBepeHHOCTbIO, 4eM 9TO ObIIO ChelaH 
panee B. I]. Bapxarosum (*), Npou3BecTH conocTaBseHHe MOACTHAIOWHX U 
MeTamopduyeckuHx Tom Bcero LlextpambHoro Ilamupa. Hecomueuuo, uto Bane 
slsryeMCKMH KOMMIeKC TapaenusyeTcd C BepXHe€H YaCTbIO MY3KOJIbCKOr 
KOMIWIeKkca. Bce Hemble o6pa30BaHua Llentpambuoro Ilamupa mMoxKHO O6berH 
HHTb, TaKHM OOpa30M, B egquHEI My3xou-Banuckuit KOMMIeKC. 

Jjo HeqaBHero BpeMeHH HeACHOe CTpaTurpadpuyeckoe NosOKeHHe 3aHHMAa 
Tak HasbiBaeMbld PymlaHcKHi MeTaMOpduyecKHH KOMILICKC, ClaraoulHi HapaAy 
C MHOPOUHCJICHHBIMH WHTpy3HAMu PymwaHcky!o TeKTOHMYeCKylO Moz30Hy (7 
TloceqoBaTesIbHOCTbh CBHT KOMMseKca ObluIa ycTaHoBseHa B. I]. Bapxatospiy 
OJHaKO MOJIHOe OTCYTCTBHE MaKpO- H MUMKpOayHbl 3aCTaBHIO ero paccMaTpF 
BaTb PyuiaHCcKHH KOMIIJI€KC B KavecTBe MOpod, CularalouluxX CeBepHy!0 OKpaHH 
roro-3anaqHOH TeKTOHHUeCKOH 30HbI Ilamupa (?). B Oomee mo3qHeH padoTe ane 
J1M3 HOBbIX J@HHbIX MO3BOJIMJI CMY H3MCHHTb TOUKY 3peHHA, BKTOUNB PyuiaHc 
KH KOMIVJICKC B ICHTpaJIbHy!0 TeKTOHMYecK y10 30Hy Ilamupa. ORHOBpeMeHHO Obi 
yKa3aHO, YTO B CBA3H C MpOCTPpaHCTBeHHBIM MOJIOX%KCHHEM KOMIIeKca, HaCb 
YCHHOCTLIO MHOPOUHCJICHHBIMM MOJIOAbIMH HHTPy3MAMM, YaCTb KOTOPHIX OKa3: 
Jia BECbMa CHJIbHOe MeTaMop(pu3yroliee BO3eHCTBHE Ha BMELLaloll ve MOpOsbl, BO: 
PpacT KOMIJI€KCa MOMKET OKa3aTbCA 3HAYHTeIbHO MOJIOXKE HMKHETO MaJleO30s 
BIMIOTh JO BepXHemameosoHcKoro (3). Jlerom 1959 r. sToT MporHo3 MOWHOCTH! 
MOATBepAHIca. M3 o6pa3u0B, coOpanuprx M. C. JTroypom u ap. B caMoli Bep? 
Hel TlapaxkaBaHapuucKo CBATe TeEMHBIX (PHIMTOBATHEIX canes, 9. H. Ki 


* OnpeleneHua TpuO6uTOB, IIpHBeMeHHbIe 30eCb H HHXKe, NponsBepenbi E. A. Bananiopoi 
6paxnonog — O. H. Angzpeesoii, rpantonutos — A. M. O6yTom, KpHHongeit — P. C. Extent 
BOH. | 
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a-Myp3a OblJIM ONpeyeeHbI MHOPOUHCJIeHHBIe TPHaCOBble CMOpsI; ceqoBa- 
€JIbHO, HWKHAA, OOIbUad, YaCTb KOMIJICKCa, BUMMO, OTHOCHTCA K MepMH. 
TyKHEMaJIeCOSONCKHE OTJIOXKCHHA H3BECTHbI TaK2KE WH B Mpeselax CeBepHOM 30HbI 
lamupa (*). IIo toxnow ee nepudepun B JlapBas-CappikouibcKOl Mom30He, 3a M0- 
JeqHue rob apropamy, M. C. JIodpypom, 9. HW. JleBexom u yp., BlepBbIe Haiije- 
ib OPraHHYeCKUNe OCTATKH, YTBep*Kalollve HaIMUHe BCEX TPeX OTTEOB OPAOBU- 
a, OJHAKO TOUHAA MOCJeFOBATebHOCTh MW WCTHHHAA MOULHOCTb OTJOMKeHHII 
[OKa HE BbIACHCHbI OKOHUATEJIbHO. 

HwxHHi OpOBHK CJIO*KeH MIpeHMyLLeCTBeHHO (pHJLIMTOBUAHbIMH C/aHilaMn, 
(eCuUaHHKaMM M OCHOBHbIMM s*Ppy3HBaMU CIHJMTO-KepaTopupoBol dopMalluu. 
s claniax 9. 1. Jlesenom (1959 r.) co6panbi Boxopocsiu, KOTOpHIe, NO onpeyeue- 
mo P. ©. Texkepa, yKa3bIBalOoT HeCOMHEHHO Ha HH3bI HMKHEFO OPJOBHKa. 
PCEHHHH OPAOBHK MpeACTaBJIeH CepbIMH MH KPaCHOBaTO-(HOMeTOBbIMH H3BeCT- 
[AKaMM, TCMHbIMH M 3eJICHbIMH CJIaHIlaMH c Opaxuonoxamu, TpuOOuTaMH, IuC- 
OHJeAMM WM KpHHONeAMH. Bepxuuit OPMOBMK, U3BeCTHbIi K CeBepO-3allayy OT 
3. Illop-Kysb, c0x%xKeH CaHeBO-KapOOHaTHBIMM MoposamMu, cosepxallumMu 


pHHONMeH HM Opaxuvonoybl. OOulax MouHOCTb OpsoBHKa CeBepuoro [lamupa He 


leHee 1000—1600 mM. @Daunanbupii cocTaB ocamKOB HM OpraHwueckue OCTaTKH 
aKKe yKa3bIBalOT Ha HaJIMYHe PasHHIbl MEKLy OploBuKOM CesBepHoli u Lleut- 
JAJIbHOM 30H. 

B Jlapsa3se dayHucTHyecKH OXapaKTepH30BaHHbIN HMKHHH MaeosoH HeHu3- 
eCTeH, OfHAKO HUH3bI MOIMLHOM CBHTbI TeEMHBIX (PHJJIMTOBHAHBIX CJIaHIeB, MO]- 
THJIAIOULMX CHJIYPHHCKMe H3BECTHAKH, MOKHO YCJIOBHO OTHECTH K OPJOBHKy. 
lexatlHe B HeACHOM B3aHMOOTHOWICHHH Mo CJlaHilaMH KpuCTasluMuecKHe 
JlaHUbl H THeMCbI NpescTaBsIAIOT eure Ooee Hu3KHe ropuH30HTE! (H. TL. Baracos). 
-. Ha mpusaraemoi cxeme (puc. 1) BHAHO, UTO BbIXObI HHAKHEMAaCOSOHCKUX OT- 
lO*KCHHH Ha MOBEPXHOCTH MPHyPOUeH!, rIaBHbIM OOpasoM, K CeBepHOH NMepude- 
HM CKJIaquaToH cucTembl KapakopyMa, sABMAsAoOWlelcA Kak Obl TlepeXOWHOH K 
one Kyoub-JlyHa; ofHako Moa MOKPOBOM ApyrHX OTVIORKeHHH CeBepHee HHK- 
MH Maseo30u pacmpoctpaHen mopcemecTuo. B npegestax lOro-3anaguoro Ila- 
(upa, MpemcTaBarollero co6ol mpeBuHee ROKeMOpHiickoe aypo Ilamupo-luupy- 
YUICKOrO aHTHKJIMHOPHA BHYTPH CKJaqyaToH cucTembl KapakopyMa, Hw2KHHH 
[ameo30H OTcyTcTByeT. BepoxTHO OTCYTCTBHE ero HJIH CHJIbHO COKpalileHHaA 
AOULHOCTb B Mpenetax IOro-Boctouxnoro Ilamupa. 

@Mauuu HwKHero Mameo30n Ilamupa CBHeTeIbCTBYIOT O MOPCKOM pexKHMe. 

Bowbulad MOULHOCTh OTJOXKeHuN opsoBuKa CeBepHoro Ilamupa u HamHuHe 
 HUX adcdy3HBOB, THMMUHBIX IA CHMMNTO-KepaTopupOoBOH CopMallMH, yKa3bl- 
alOT Ha HavaJIbHYIO cTayMlo MporuOaHHA NameosolicKOH reocHHKJIMHaM. Xa- 
akTep (palluii HWKHeErTO Mameo30f MH MeHbIaA MOULHOCTh MOpOL OpOBHKa B 
ove Ilentpambuoro Ilamupa yKa3biBaloT Ha ee lepHdepvueckoe MOMO*KeHHE B 
[aeOZ3OHCKOM TeCOCMHKJIMHaH WM Ha OTHOCHTCJIbHY!0 OJIM3OCTb Ha lore HCTOUHH- 
(OB CHOCAa, KOTOpbIe pacnomaraiucb B Mpesenax IOro-Samaynoro UM, BOSMOXKHO, 
Oro-Boctounoro Ilamupa, Tak KaK MocsleqHHH HauaJl HHTeHCMBHO MporuOaTbcs 
(Mlb C BepXHero maseos0x. Bomee peskaa Audpepenumauna Ilamupa ua rvias- 
ibIe TEKTOHMYECKHE 3OHbI H MpOABeHHe HawOoslee KPyMHOM TEKTOHMYECKON rpa- 
MUbI BHyYTpH Tlamupa — Llentpanbuo-Ilamupckoro kpaeBoro pa3JioMa —jla1oT 
)ceOe 3HATb, BEPOATHO, TOJIbKO ocJIe eBOHAa; B OPAOBHKEe OHM TOJIbKO HaMe- 
(aroTcs. 

JleHHHTpamckuH TocyapcTBeHHBIH YHHBepCHuTetT Tlocrynusio 

um. A. A. )KaHopa 19 I 1960 


YnpaBjenHe reouiorHH HW OxpaHbl Hep 
mpu Copete Munuctpos TagxCCP 
ITMTHPOBAHHAS JIMNTEPATYPA 
2.1. Bapauos, Tp. Tanx. -Ilam. oxcn., B. 36 (1935). % 5. M. Bapxa- 
9 8, Bectn. Jlenunrp. yuus., Ne2(1949). % 5B. Tl. Bap xaros, Yu. 3an. Jlesuurp. yuup., 
710, Ne 268 (1959). 41. A. Dytxesuu, Tp. Tax. Tam. oxcn., B. 36 (1935). 
IM.C. Twdyp, JAH, 120, Ne 2 (1958), °° 7. B. Hanuskun, Il... Gyenxo 
lap., Tp. Bcecotosu. reom.-pasp. o6bey., B. 182 (1932). 7 11. 1. UneuKo, Tp. Tagm.- 
lam. oxcn., B. 100 (1938). 
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Jloknagp AkayeMunu wayr CCCP 
1961. Tom 136, Ne 2 


P. A. BUJDKHEB u tO. H. MHHAEBA 


K BOMPOCY OB HCTOUHHKAX CHOCA B TIEPHOJ| ®OPMHPOBAHH} 
HM )KHEIKOPCKHX KOHTHHEHTAJIDHbIX OTJIOKEHNM 
B WEHTPAJIbBHOM AKYTHH (BACCEHH AMPH) 


(ITpedcmaeaexo axademukom A. JI, Axwunolm 27 VI 1960) 


B 1954 r. Ha OCHOBe H3Y4eCHHA KOCOHM CJIOMCTOCTH B HHMKHEIOPCKHX aJIJIIOB 
aJIbHbIX OTJIOMKCHHAX OacceliHa p. AMru HaMH ObIIO BbICKa3aHO TIpesANOOKeHy 
O TOM, 4TO B NepHO UX HaKOMJIeHHA OGMACTH CHOCa pacnOJiarasucb Ha ceBe 
ceBpepo-3allage (B WeHTpasIbHBIX yacTax BuwtolicKoli CHHeK/M3bI), T. e. JaseK 
He TaM, Pe OHH Mpe_Nonarauch NpembiyulumMu ucceqoBaTenamu (*). IIpen 
jlaraeMbili B CTATbe MaTepHas MOATBEPKaeT H FONMONHAET BLICKAsaHHOe Mpenna 
JIOWKECHHE. ; 

Torga «xe, B 1954 r., pM cnelMaJIbHbIX TeMaTHYCCKHX HCCJIEOBAaHHAX M10; 
pykoponcTBom I. ®. JlyHrepcray3ena HaMM ObII NOApOOHO H3y4eH BelllecTBe 
HbIM COCTaB JIPCBHeaJIJIOBHaJIbHbIX TMeCUaHO-KOHTJIOMepaTOBbIX  OTJIOMKeHH 
HWKHeH IOpbl B Oacceline cpemqHero Teyvenua p. Amru (ykyryTcKaa cBHTa I 
A. A. Apcenpesy u B. A. MBanosori), rye ona 3aeraeT HeECOrmacHO Ha Ppa3Mbl 
TO MoBepxHocTH KemOpua. IIpu usyyeHHH BeleCTBeHHOrO CocTaBa Mopox Mpo 
H3BeeHb! MHOFOUNCJICHHbIe MOACUeTLI rasieK W3 KOHTJIOMepaTOB JIA oOMpeyed 
HHA WX OKaTAaHHOCTH, COPTHpOBKH UU Nerporpacbwueckoro coctaBa (onucaK 
mpu 3Tom 400 manos *). | 

Ilo muTosoruuecKOMy COcTaBY HWKHeIOPCKHe KOHTHHCHTAJIbHbIC OTJIOMKEHHS 
MOryT ObITb NOspasleeHbl Ha [BE YaCTH: HMMKHIOIO, MeCYaHO-KOHTJIOMepaTOByK 
(moujHocTb 60—80 M) u BepxuHtoro, mecuyaHylo (mMoulHOocTbh 100—120 m). 

B OcHOBaHHM HWKHEIOPCKOH KOHTHHEHTAJIbHOH TOJIMM HHOra 3aeraeT Ma 
JIOMOULHbI (10 1 M) cOH KOHTIOMepata, Yale 2Ke — rpyOo3epHUCTHIA nom 
MHKTOBbIH NeCuaHHK CepOBaTO-%KeJTOrO WBeTa C PeAKOH raJbKOH KBapila H Kpe 
MHHCTHIX Topo. Uacto O6a3aJIbHbIe COM CHJIbHO OMKENe3HEHLI JO CTemeHH Ha 
CTOAILeH 2Kee3HOH py (oT | Ao 3 M). 

HmkHaa YacTb pa3pe3a CulOKeHa CBETJILIMH Pa3HO3ePHHCTHIMH (OT rpy6o 
AO TOHKO3€PHHCTHIX), KOCOCJIOMCTBIMH TecuaHHKaMU C OOWIHEM JIMH3, MacTO} 
w# T1pocyioesB Koursomepatos. IlecuanukaM MOJYMHEHBI peAKHe Mpocwion H JIHH3E 
aJl€BPOJIMTOB H TuiHH. BeTpeyaetcd MHOrO CHJeEPHTOBLIX H MapKa3HTOBbIX CTA 
*KeHHH. Bes Toslla COmep2xKUT OOHWJIbHbIe OCTATKH OKAMECHEBLUEH J PeBeCHHBI. 

BepxHaAaA wacTb pa3pe3a MpecTaBNeHa MpPeHMYLLeCTBCEHHO 2KeJITO-CepbIMI 
M@JIKO3SCPHHCTHIMH XOPOWIO OTCOPTHPOBaHHbIMH KOCOCJIOMCTBIMH MecuaHHKaMy 
cOmepKallMMH pefKHe «enouKN» rave. 

OcTaHOBuMcaA TompoOuee Ha OMMCaHHH MOPOA, CJiaraioulux paccMaTpHBae 
MYIO TOVJILILY. 

IlecuaHuxku. Bonpuiai uactb necaaHHKoB mo cocTaBy — noweBomna 
TOBO-KBaplleBble, MeHbIwad — KBapu-nomespoumaTosple. [IpeoOmanaroujad cTpyK 
Typa — ncammuToBan (0,4—0,7 mM). OGnoMouHbIe 3epHa HMMEIOT YIJIOBaTO 
OKaTaHHy!0 ¥ yrsioBaTylo dopmMy. CopTupoBka mocpescTBeHHaA B HH3aX paspe 
3a M XOpoulad — B Bepxax. 

OG6J0MKH MHHepaJiOB MpescTaBseHbl! KBaplleM (Kak MpaBusio, 60—80%) 
KaJIM€BbIM TOJI€EBbIM IaTOM (B OCHOBHOM MHKPOKJIHHOM), COJepsKaHHe KOTO 


* Onucanne wiHios H HX NOBTOPHbIi KOHTPOJbHEIM MpOCMOTP MpOHSBeLeHH NeTporpadon 
BumoicKoh sKcnennuHH JI. A. Cotbponopoit H aBTopaMH CTaTbH. 
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4 Kouleonetca or 10—20 yo 15—30%, u nuarMoKiasamu (onuroKsaa3s Ne 25— 
6 uw anjesun Ne 33—40) B konmuectBe or 5—10 no 10—20%. Cpequ KasmmeBpix 
(OJIEBEIX IMATOB PeAKO BCTPeyalOTCA MHKPOKJIMH-NepTuT MH MeprTut. 

- Tfonespie mmatbt Sobel uacTbio paspylieHbl (cepHUuTH3HpOBaHbI, MyCKO- 
IMTHSUPOBAaHbI UM Me/IMTH3HpOBaHbl). 

_ OOsoMKH Nopog B necuaHuKax (or 3 no 10%) npezcTaBmenbI rmaBHEIM OOpa- 
OM KBaplIldTaMH, Me€HbLUIe — KPeMHHCTO-CepHUMTOBbIMM H ApyruMu MeTamopdu- 
eCKHMH CJlaHlaMu, Nopdupamu u HeonpexenuMbimu sddbysuBamu. 

_ Cpequ munepanos-mpumeceit Oombuloe paciipoctpaHeHue MMeIOT: pysHble 
[MHEPaJIbI (HJIbDMCHUT, MArHETHT, NHPHT H Jp.), JeHKOKCeH, rpaHaT, TypMaJMH, 
MaTHT; MeHbIuIe — poroBol OOMaHKH, 2mupoTa, cena, NupoKcena. Tloqynnen- 
joe 3HaYeHHe MMeIOT OHOTHT HM MYCKOBHT. 

| Uement’ B mecuaHukaX NO CTpyKType MpeumyulecTBeHHO NopoBpili, Xora 
CTpewaeTca WeMeHT Oasa/IbubIii M pasbezanHus. Ilo coctaBy On pasHooOpasuHblii: 
PEMHUCTHIM, KapOOHaTHBIM, TIMHHCTO-KapOoHaTHBI, w*KenesucTHI. Kap6onat- 
bl, KaK MpaBHuiO, Yallke BCTpeyaeTcA B BepXaX pa3pe3a, KPCMHUHCTHI HU *KeVe- 
HCTbIii — B HM3aXx. . 

_ Muuepaiibupit cocTraB mecuaHHkKoB (B HMMepcHH) MpeseTaBieH KBapileM x 
OJIEBLIMM WIMaTaMH, IpHyeM KBapila Oovbue. TaxKetad PpakWHA COCTOHT raB- 
a 0O6pa30M H3 PYJHbIX MHHepaJiOB (HJIbMeHHT, MarHeTuT 20—90%), rpaHaTa 
—70%), unpKkoua (1—15%), TypMasMHa (OT eNMHM4YHBIX 3epeH fo 4%), ama- 
uta (70 18%); MeHbUIe “ pexke — poroBoli OOMaHKH, MHpoKCeHa, 2mMOTA, 
TaBpOJiMTa, cbeHa, aHaTa3sa HM JIpyrHx. 

KoHraJOMePpaTH 3aHHMalOT OoIbUIOe MeCTO B HMKHeH 4acTH pa3- 
e3a, BCTpeyascb B BHC MHOTOUMCJICHHbIX JIHH3, MpOcOeB HW MaCTOB MOLLHO- 
THIO oT 10—20 cm yo 1—2 . LlemeuTom B KOHrsOMepaTaXx CJIYKHT pa3sHosepHH- 
TI HEOTCOPTHPOBaHHbI MecuaHHK, COjepxaHHe KOTOpOrO KOeOeTcA OT 40 
o 60% noponp. PasmMepbl raneK B KOHrIOMepaTaxX H3MeHAIOTCA OT 0,3—I1 JO 
O—12 cm. Cremenb OKaTaHHOCTH raJieK H COPTHPOBKa JOCTaATOUHO BBICOKaa: 
os*ppUNMeEHT OKATAHHOCTH KOseOseTCA OT 50 Ao 60. 

_ Jia BbISCHeHHA OONacTeH HM MCTOUHHKOB CHOCa OCOObIN HHTepec NpescTaB- 
[ACT COCTAB raJieK B KOHTIOMepaTax. 

OcHOBHOe MeCTO cpemH rasieK 3aHHMaloT Noposb sdpy3sHBHOrO KOMMVJIeKca 
25—44, peqKo fo 65%): KBapleBbIe NOpPupbl, opTopupsi, KepaTopupHl, Niaruo- 
Opdupbl HM HeOMpemenuMble CHJIbHO H3MeHeHHbIe Nopdupsl. MHorougucJieHHb! B 
alibKaX Takxe TydbI KBaplleBbIX MoppuposB u OpTodupos. 

_ B MeHbulIeM KONHUeCTBE TIpHCyTCTBYIOT Pa3sJIHYHbIe KPCMHEBbIe H OKPeMHeH- 
BIe Mopogb (15—30%), KBapm (12—20%), KBaplMTbI C KBapIHTOBHHbIMH Te- 
qaHukamu (10—15%). Cpequ okpeMHeHHbIX H KPCMHEBBIX MOpOA MHOFO OKpem- 
CHHBIX H3BECTHAKOB HM aJICEBPOMMTOB MaJle030A, OKPCEMHEHHBIX 9ppy3HBOB, Kpe- 
Hel, POFrOBHKOB M AWIMOBHAHDIX Topogx. KsBapm cocraBaxet oT 12 yo 20% 
aHorga 35%). Oxono 10—15% s3aHuMai0T KBapWHTbI H KBapIHTOBHAHBIe nec- 
aHUKH. 

_ Kpome toro, B rambKaxX OOHapy2xeHbi: MeTamopdbwyecKHe NeCdaHHKH KBap- 
eBoro WH KBapll-MomesowmatToporo coctaBa (8—12%) HW CJaHllbl, (CepHHTO- 
PCMHUHCTO-rIMHHCTbIC, KPCMHHCTO-CepHUMTOBbIe, aJIeBPO-CepHUHTO-KpeMHH- 
The 4 Wp.). CrpykTypa culanwes senugoOnacto-meruToBad. B Buwe eHHMUHBIX 
aJIeK IIPHCYTCTBYIOT: JIeliKOKpaTOBble PpaHHTbl (KaTaKa3HPOBaHHBle, aJIbOu- 
U3UpOBaHHble UW MOpdupoOBUAHbIe), FrpaHO-ZHOPHTbI, rpaHuT-Mopdupsl, MuH,a- 
€KaMeHHbIe NOpdupuTb! H MeTaMOpPH3OBaHHbIe aJIeCBPOVIMTHI. 

JlaqMM KpaTKoe onucanve rilaBHeilINx THMOB MOpoy, KOTOpble BCTpedatoTca 
raJibKax. 
 KBapmweBhe nopdups  o6naqaior mopduposoh crpyKtypon. 
KPaIeHHUKH MpeycTaBJeHbl KBaplleM C peaKUHOHHOH Kae€MKOM, 4aCTbIO 
aTaK 1a3MpOBaHHbIM, IarMoKsa30M (albOuT, perKe OJIMrOKIa3 HM aHyesHH) 
€6OJIbLIHM KOJIMYeCTBOM KasIMeBoro MoeBoro WinaTa (MHKpoKJMHOM). B peq- 
X cly¥adX MpucytcrByer poropad OOMaHKa, MupoKceH (qMONCcHA) uM ONOTHT. 
loneBbIe WIMaTb CHJIbHO pa3spylleHbl; Gombulad YaCTb HX HalleIO H3MeHeHA BTO- 


413 


PHYHDIMH MHHepasaMH (CepHIHT, KaOJIMHHT). GpeqM BTOpOCTeleHHbIX MMHepa 
JIOB BCTPeualoTCcH: PYMHbIe, JIeHKOKCeH, MYCKOBUT, c*eH, SIMPOT. 

Jina OCHOBHOHM MaCCbI KBaplleBbIX NOpPUpOB XapaKTepHbI MHKPOMOMKHIUTO 
Bad WH MHKPOMerMaTHTOBad CTPYKTYPbl; pee NPHCyTCTByeT MMJOTOKCHTOBAaA 
rpanod@upopas u MuKporpaduyeckad. JIOBOJIbHO UaCTO B OCHOBHOM Macce HaOJO 
qalorcs ccbeposuTOBbIe Hu NceBygocepouHTOBbIe OOpasoBanua. Mnorga B HeH NpU 
CYTCTBY!OT IPH3MaTHUeCKHe KPHCTabI albOuTa. Hepezko Noposy MponusbiBa 
1OT TOHKHE X%KHJIKH KBapla. GHadHTeIbHaA YaCTb KBapWeBbIX NOpMHpPOB Okpem 
HeHa. 

Tydb KBapueBHX NOpMuposB H OPTOMUPOB ume 
OT B MOMaBJAIOULeEM OOJIbUIMHCTBE CJlyyaeB JIMTO-KPHCTaJIJIO-KacTHyecKy 
aJIeEBPO-lIcCaMMHTOBy!O cTpyktTypy. Peyko BcTpeyalOTcA KPpHCTasVO-KacTHue 
cKaA u JIMTO-KulacTH4ecKad. BenuyuHa 3epeH xkosieOsetca oT 0,1 no 1—2 MM 
O6s0MKH MMHepaJOB COCTOAT M3 CHJIbHO Pa3pyWIeHHbIX MwarHoksa30B (ane 
3uH NeNe 31—43), KBaplla (¥aCTO KaTaKJa3HPOBaHHOrO) U, B MeHbIWeH CTeNeHH 
KaJIM€BbIX MOJI€EbIX INaTOB (MHKpOKJHH). O60OMKu Nopos MpescTaBseHbl U3Me 
HEHHbIMH TOpPUpOBbIMH MOpOsaMH, OKP€MHEHHOM OCHOBHOM MaCCOH KBapue 
BbIX TOpdupoB u opTodupos. M3 MuvepaJiOB-MpuMeceH MpHCyTCTByIOT: pyAHbIe 
amlaTHT, ceH, TYPMaIHH, JIeHKOKCeH, SIIMJOT, WMPKOH, poroBad OOMaHKa, My- 
CKOBHT. 

IlemeHT O6JIOMKOB KpeMHHCTHIM (XasueqoH, ona). Hepeyko HaOmogaetcs 
WHTCHCHBHaA XJIOpHTH38alnA NopogE. Uacto Buywa duloufalbHad TeKcTypa. 
SHaYHTeJIbHad UaCTb TYMOB CHJIbHO OKpeMHeHa HM pa3spyllena. 

OpTrogmupH, KepaTomupH, DaAaruo-nopgdupy uMe- 
OT TY K€ CTPyKTypy HM TeKCTypy, 4TO HW KBaplleBble NOPGUphl, OTMMYAACH OT HUX 
JIMIIb COCTaBOM BKpallJIeHHHKOB. Besye B HUX OTCYTCTByeT KBapl. B optodu 
paX BKpallJI€HHHKH MpeACTaBJIeHbl KaJIMeBbIMH NOJIEBbIMH WNaTaMH, MeHbIILe 
yiarHoka3aMu; B KepaTodupaxX —cpequ MONeBLIX IWNaTOB S3HAYHTeIbHO 
MeHbIIe KaJIHeBbIX Pa3HOCTeH, HeKeIH MarHOKNa30B, NpHueM OOJIbIMHHCTBO 
3epeH MOceqHAX NpelcTaBJeHbI alb6uToM. I]marno-nopdupbi oTsMuarotca lpH- 
CyYTCTBHeM BO BKpalJICHHHKaX TOJIbKO MvwiarHOKJa30B KHCJIOrO HW cpesHeroO pATa. 

IlecuaHuKH MeTAMOP@M@uHUYeCKHE KBaplleBble, KBapl-nowe- 
BOLWNMATOBbI€, KBapIHTOBHJHbIe, C MpoOxuJIKaMH KBaplia. I]peo6manaeT micam- 
MUTOBad cTpyktypa (0,4—0,8 mm), peako — nceduToBad u rpaHoOsacToBaa. 
MvunepaJibHbIi COCTaB MeCYaHHKOB MpesCcTaBJeH KaTaKJIa3uipOBaHHbIM KBapileM, 
MHKPOKJIHHOM M TJlarvokwia30M (aHje3uH). [loepble WinaTbl CHJIbHO pa3pYylIeHbi 
(KaOJIMHH3HpOBaHbI WH Ce€pHIMTM3MpOBaHb!). OOsomKu Mopog (m0 10% oT Bcex 
O6JIOMKOB) COCTOAT H3 KBapIWMTOB, PpasJIMYHbIX KBapleBbIX MOpo, Nopdupos u 
HeOMpeleuMbIX s3ddy3HBoB. CpeqH MMHepao-puMeceH OOHJIbHBI: PYHBIe, 
J@HKOKC€H, MYCKOBHT, OHOTHT, allaTHT, TypMaHH. IIpeo6anaeT WemMeHT co- 
IIPHKOCHOBCHHA, pexkKe BCTPeyaeTCA WeMeHT pasbeaHNA, NOpOBbI, oOpacTannsa, 
Oa3aJIbHbI. CocTaB IW€MeHTa KPCMHHCTHIM, PJIMHMCTHIH WM KPeCMHHCTO-CepHIKTO- 
BbI. 

Msyuenne raviek B KOHTIOMepaTaX NOKasbiBaeT, YTO CpeqH HUX Mpecbuaja- 
OT raJIbKH KUCJIbIX SC*Py3HBOB (KBaplleBble NOpupbl, OPpTcPupbl u ux Tydbi u 
pyre), OKPeCMHEHHIX NaJeOSOHCKHX KapOOHAaTHBIX MOpoy, KBapWHTOB, KBap- 
IWMTOBUHBIX, KBapleBbIX H KBapl[-NOJICEBOWIMMATOBbIX MeTaMOpduyecKHX Necua- 
HHKOB, KBapila. ]omyMHeHHY!0 POJIb MIpaloT raJIbKH METAMOP*UYECKHX CJIAaHIeB, 
PpaHHTOB WM Op. 

B cBsa3u C 3THM CUIELYeT NpeMNONORATb, YTO OCHOBHBIMH MoposaMy, CJiarato- 
IMMMH OGaCTH CHOCa, ABJAJHCh Wpexe BCerO MaCCHBbI KUHCJbIX sddPy3HBoB 
(KBaplleBbIX TopdupoBw H UX TyoB, opTodupoB MH UX TYPOB u Apyrue), WpeBHue 
OCaOUHbIe NOPOJbI MPCHMYMIECTBEHHO KJIaCTOreHHOrO THHa (KBapUHTbI HW KBap- 
IMTOBUHbIC TecuaHuKu). BTopocTeneHHoe 3HaveHHeE B cocTaBe Nopox obsacteti 
NMTaHHA HMeJIM MeTaMOpdHyeCKHe CJaHUbl H KHCJbIE HHTPy3Hu (rpaHuTbl). 

Anasiu3 merporpadvyeckoro HM MHHepaJbHOrO COCTaBa MecuaHbIxX Nopoy noj- 
TBEpxXKaeT BbICKasaHHOe NpemNooKenne. OCHOBHBIMH MHHepasaMH B JIerkol 
(ppakUHH ABJIAIOTCH KBapll, KOTOPOrO HECKOJIbKO OOVIbIMe, HU MOJeBbIe WMAaTHI,. 
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MueM NNarvoKMa3bl B HUX KuCUBIe. B TaxenOl PpakWuu NpeocbapaioT rpanat, 
PKOH, TYPMAJIMH, PyTHJ, alaTHT. OONOMKM Topo B NecdaHuKaX COCTONT B 
HOBHOM M3 KBapI\HTOB, KBapleBbIX MOPOR M KUCJbIX 9d:cy3HBoB. 

Hsyyaa reojoruyeckoe CTpoeHHe COMpemebHbIX OOAaCTel C Ie/IbIO BbIAB- 
HHA KOMIJI€KCOB NOpOs, CXOZHbIX C ONHCaHHbIMM B raibKax, MIpHXOWHTCH 
MMTH K BbIBOJY, YTO HMFe B OKPy2KeHHH (10x%KHAA OKOHeUHOCTh BepxosHcKoe 
xpe6ta (*-"), Anganckui mut (°,°,°), Baiikano-[laromcxoe naropse (°,!°) 
Ip.) HET OOWMPHBIX NoUalet, CIO*KeHHEIX KUCJIbIMH Si~dy3MBaMu WoIlopcKo- 
BO3pacTa, MOryUHX JaTb CTOMb OOMJIbHbIN MaTepHan. IIpeo6sananne nopdu- 
B BlasibKaX KOHTJIOMepaTOB H OOJIbIIOe KOJIMYECTBO KHCJIbIX Scdpy3HBOB cpe- 
OOJIOMKOB Topo, B NeCdaHHKaX TOBOPHT O WIMPOKOM pa3BHTHM HM 6/1M3KOM 
CMOJIOXKEHUM MCTOUHHKA CHOCa OT OO/aCTH HakONNeHHA, H6O HeyCTOHUMBBIe 
paspyilienvio NOppupbl He BbILepxKaMM Obl WIHTeIbHOH TpaHCMOpTHpOBKH. 
WoKanIUHe K STOMY PalOHy S3HAYHTEJIbHbIC BLIXOLbI NMOPPUPOB MMCIOTCA JIMIWb 
Butumo-IlatomcKoM Haropbe, pacctosHue yo KoToporo 900-—1000 xm. 
BepostHee Bcero, HHTCHCHBHI IpHBuOc rpy6oro KlacTM4ecKorO MaTepHa- 
.B Oaccelin cpeqHero TeyeHua p. AMrv B NepMOd HaKOMJIeHHA PaccMaTpHBae- 
M TOJULH \Wpoucxozus c ceBep-ceBepo-3allaya, YaCTHYHO C CeBepO-BOCTOKAa, 
€. M3 BHYTpeHHuX yacteli Amruno-Ajanckol Jempeccnu u Busmtolickon cu- 
KJIMSbI, Pe, MO-BHMMOMY, ObIJIM WIMPOKO pa3BUTbl MA@CCHBbI JpeBHUX (oIop- 
4X) Tlopupos. IloxTBepxKeHHeM' STOO TpeAMONOReHAA ABIAIOTCA JaHHble 
M. Uymaxozpa u E. A. Heuaesoli, KoTopple cuuTatoT, 4TO reHesHc H3yy4eH- 
X HMM KHCJIbIX TyPoB uM Ty@PNTOB BepXHEMeBOHCKOrO BO3pacta Ha p. Ken- 
HAe HalO CBASbIBATb C BY JKAHUYECKOH JIEATEIbHOCTHIO, IPOABHBIUEHCA rye-TO 
ICHTPaJIbHbIX “YaCTAX COBpeMeHHOH BuvyrolickoH cnuHeKsH3bI. He ucKsioge- 
, YTO B STHX 2K OOACTAX KPOMe NOPPUPOB WIHPOKO PasBHTbI LOOPCKHe Kila- 
FeHHbIe OOpas0BaHuA (KBaplHTbI, MeTaMopduueckne mecyaHHKH HM Qp.), 
TOpblIe TaK%Ke CJyKUJIM HMCTOUHHKAaMH HTaHHs. Kpome Toro, HCTOUHHKaMH 
Ca ABJIANIUCb, MO-BHAHMOMY, MepMcCKHe MH MeTaMopduyecKHe TecYaHHKH 3a- 
tHOrO Bepxosuba. 

B 3aKs10ueHHe OTMETHM, UTO, HECMOTPA Ha 3HAUHTEJIbHYIO POJIb B MPHBHOCE 
JIKOB H3 BHYTPeHHHX YacTel BuwOnCKOM CHHEKJH3bI, He CJleqyeT HCKJIOUaTb 
3MOXKHOCTH CHOCA C 10ra, 1Oro-3allafa HM 1oro-BocTOKa. HecomuHenHo, B PopMHs 
BaHHM rpoMaqHoK Amrunyo-AjaHCKOH HM KHEIOPCKOH aJIJIIOBMaIbHOH paBe 
HbI IPpHHUMaJIM yuaCTHe TakxKe peKu, CTeKalomlue c AsaHCKOrO WLHTa U 10%K- 
X mene BepxosHckux rop, HO HX POJlb B MpHBHOCe MaTepHawa OblJia, BHLH- 
, H€3HaUHTeIbHOH. 


Beece3Hpiii asporeonornueckuii Toctynunol’ 
\ Tpect 19 VI 1960, .B 
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Jloxaagn Akagemuu nayr CCCP 
1961. Tom 136, Ne 2 


A. A. AYBHHCKHH u JI. A. BAPJAHAHU 


CKJIAQUATbIN ®YHAAMEHT SCEHCKO-JIEHMHIPACKOU 
AHTHK JIMHAJIbHOK MOJIOCbI B CEBEPO-3ANAJHOM MPEAKABKA3b 


(ITpedcmaeneno axademuxom JI. B. Haauexunoim 3 VI 1960) 


Jio caMoro MocsieqHero BP€MeHH KPHCTaIMYecKHe NOpPOAbI IIMMpoTepo3o 
ckoro (byHameuta [[peqkaBKa3ba ObIJIM BCKPbITbI TOJIbKO B CKBaxKHHAaX Tara 
pora, PoctosBa-Ha-Jlony H B pacnOJIOKeHHbIX K Wry OT HAX MaprapHTOBCKOH 
KYUL€BCKHX CKBaxKHHAaX (1). OTOT palOH COCTaBJIAeT 1OrO-BOCTOUHY!O, BeCb 
cyKeHHylO 4acTb YKpaHHCKOrTO KPHCTaIMyeCKOrO MaCCHBa, Ha3BaHHyl 
A. A. Tyounckum AsopcKol anTeKiu30H. K Boctoky or p. Kasbmuyc ona : 
rpyxkaetca rayOoKo Mog mMoulHEI (850—1000 mM u G6oylee) MOKpOB MeJIOBEIX 
KaHHO3OHCKUX OTJIOAKeHHU, 3aJleraloulHX MOYTH TOPH3OHTAaJIbHO. | 

B xonue 1959 r. rayOokaHt cKBaxkuHa Tpecta «KpacHogapHedprep a3Beqkar 
mpo6ypeHHad B palone cr. KampmueparcKon (oKoo 40 km k 103 or Ejicxa) 
BCKpblla Ha ruiyOuHe 2530 M pe3KO AMCOWMPOBaHHbIe -haruiiat seca 
rHeliCbl H HX KaOJIMHOBYIO KOpy BbIBETPHBaHHA, Ha KOTOPOM MOYTH rOpH30HTaIi 
HO 3asleraloT OTJOKEHHA alita uM abOa. Ilo KpucTasiM4ecKHM NOpoyaM CKBé 
*KHHA Mpoulia Wo ruiyOunbl 2574 m. Huxecwienyroulee onucaHHe TaKHX Top 
COCTaBJIEHO TO JByM OOpa3iiaM. OHH U3 HHX (KOpa BbIBeETPHBaHHA) H3 HHTEeF 
Basia 2530—2534 M, a Bropou (rHelic) H3 HHTepBaa 2570—2574 M. 

Ilo BHeIHeMy By STOT rHelic NpescTaBsAeT coOoH Cepylo, C 4YTb 3aMeTHBI 
3€JICHOBATHIM OTTCEHKOM MeJIKO3eCPHUCTy!O Mopogxy, OGlalaiouly!o HeACHOHM TOW 
C¥aTOCTbIO, NOYTH NapaJwiebHOM ocH KepHa. I loa MHKpOcKOMOM CTpyKTypa rHe! 
ca rpaHo- HM 4acTO senugorpaHo6sacTtoBad. Pa3smep 3epen oT 0,1 go 0,5 My 
[aBHble KOMMOHEHTHI: KBapll, KHCJIBIM WJlarHoKJia3 (aJIbOMT-OIMTOKJIa3 
OM3KHH K HeMy) u OnoTHT. []narMoKia3 YacTO 6e3 TBOMHHKOB WJIM C HeACHBIN 
JBOMHHKaMH, KaK 9TO HaOwlOfaeTcA y OIMrOKNa3a H OIM3KAX K HeMy TviarHG 
K1a30B; JOBOJIbHO CHJIbHO CepHUMTH3HpOBaH. BHMOTHT MOUTH HallelO XJOPHT 
S3HPOBaHHbIit, HCMeULPeCHHbI MC@JIKOSCPHHCTHIMH HM TOUCUHbIMH BbIeeHHAMH T 
TAaHOBLIX MMHepasIOB— MpOyKTOB pactagqa camoro OmoTuTa. AKkwWeccopHbl 
B MOBbILe€HHOM KOJIMYCCTBE allaTHT H, OCOOCHHO, MarHeTHT H THTAHOMArHETHT, 
OularolapA wemMy Moposa OG/JaqaeT JOBOIbHO 3HAYHTeIbHOM MAarHHTHOCTb 
BTopHuHble MMHepaJibl: CePHIUMT, XJIOPHT, JeHKOKCeH, cieH, KapOonarhl. 
MIpOHCXOMMCHHIO — 3TO OMOTHTOBLIN MWiarvorHelic, OOpasoBaBUIMiicA, Bepod 
HO, 110 apKO30BOMYy TecuaHHKy, OOoralleHHOMy 2ee30PpyTHbIMH MHHepasaM 
Ilo aHasloruH c MoposqaMu KpHcTamqaMueckoro cbyHAaMeHTa MiaTpopMbl MO*K 
OTHECTH 9TOT rHelic K apXelO WH K HHKHeH CBHTe HWKHEFO IIpoTeposoa. 

[Helic I1pOHH3aH HelpaBYJIbHOH HHBeKIMeH, O/1E7HO-pO30BOH rpaHHTOUNG 
MOpoyoOH, MOXoKelH Ha BIeKH MeTACOMATHYeCCKOrO MHKPOKJIMHOBOTO rpaHuTa 
mopofaxX apXeaA u mpoTepo3o0a B yHAamMente PyccKow naatdopmpr. Ilo, MuKp 
CKONOM BUHa MopdupoGsmacToBad cTpykTypa 9STOH Nopogsi. Ilopdupob.ac 
HUMeIOT pa3sMep Oo 4 MM M GOOLE HW MpemcTaBJIeHbI YAaCTHUHO CEPHUMTH3HPOBa 
HbIM HW Me€JIMTH3MPpOBaHHbIM TJlarHOKa30M MW COBePWICHHO CBexKHM MHKPOKJI 
HOM. IIpomexkyTouHad Macca mMexKyy MopdupoOacramMu COCTOHT M3 MeJIK 
(0,3 u go 1,0 MM) 3epeH TarnMoKsJia3a, KBaplla, MAKPOKJIMHa HM B MOJYHHeHH 
KOJIMYeCTBe Yellyf OMOTHTa H yUaCTKOB C MHPMeKHTOBBIM cTpoeHuem. fc 
HaOwrofaeTcA MeCTaMM KaTaKJlacTHuecKand. CTpyKTypa H MeTacOMaTHYeCKOe 
MeL[CHHe TepBOHaYaJIbHbIX MMHepaJIOB (B OCHOBHOM 9TO MvlarHoKJia3) KBapIl 
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MUKPOKJIMHOM. 11 3feCb MHKPOKJIMH COBepleHHO CBexKHii; MiarMoKsas xe 
spyllleH, KaK M B Nopdupobactax. Ilopoza wHbeKIMM OMpepensetca KaK 
*IpeHMe IarMorpaHuta, NOBepriierocA YaCTHUHOMY KaTakJla3y M Nocseny- 
[eH MeTaCOMaTHYeCKOH PpaHuTHusallun. 

O6pasell M3 KOPbI BbIBETPHBaHHA KaK B KepHe, TaK H MO MAKPOCKONOM uMe- 
OOJIMK, OObMHbI LJIX MOJIHOCTHIO KaOMMHH3MPOBaHHbIX HU CepHILMTU3UpOBaH- 
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Puc, 1. Cxema pacnpoctpaHeHua fome3so30/iCKHx oOpa30BaHHii B Cepepo-3amaz- 
Hom IIpeqkaBKa3be H MpHweraioujHx TeppHTopHax. 1 — foKemOpHiickue kpH- 
cTaIMuecKHe Topofbl; 2 — cpeqHHH — BepXHHi JeBoH; 3 — HHKHH KapOoH; 
4 — cpefHHl Kap6ou; 5 — Bepxuui KapOou. / — Scencxo-JlenuurpaycKkaa auH- 
THKJIMHaIbHas mosioca; // — KanescKo-BepesaucKad aHTHKJIMHalbHad moloca 


IX MOpO rpaHuTousHOrO cocTaBa (rpaHUTHI, MWwarnorpaHUTsI, rpaHuTo- rHeli- 
I HT. M1.). 

; Peonormueckoe cTpoenue paliona, re pacMomoxeHa KaMbIllleBaTCKaA CKBa- 
WHa, XapaKkTepu3yeTcA HaM4uMeM HeOOJIbUIMX OpaXHaHTHKJIHHAJIbHbIX MOL- 
ATM, NMPOTAPMBaIOUlMXCA B BY WeNOUKM B WMPOTHOM HalpaBJeHUM BLOJIb 
%KHOFO cKIOHa A30BCKOli aHTeKIM3bI (puc. 1). OOulee MpoTaxKeHHe STON Weno4- 
M MOMHATHH, BbILeIAeMOH Mos Ha3BaHveM Sicencko-JleHHurpascKOH aHTHKJIH- 
aJIbHOH MOOCbI, WOcTHraeT mpHOmMsuTeIbHO 120 kM. 

OTJebHbIe MOLHATHA BTaHHOH MOMOChI MpeAcTaBAIOT COOOH BbITAHYTHIC B 
[MPOTHOM HallpaBJIeHHH OpaXWaHTHKJIMHAaJIM, CJIOMKeHHBIC MEJIOBLIMH OTJIOX*KE- 
HAMM, MOKOAULMMHCA Ha JOMe30301CKOM cKJiaquaToM (byHamenTe. [lopoypi 
OCJIEMHErO, BCKPbITbIe MHOTOUNCeHHbIMU rtyOoKkuMu (40 2100—2500 m) pas- 
CNOUHbIMM CKBayKMHaMH, MIpecTaB/IeHbl B OvIMKaHIIMX K JaHHOMy paloHy 
KBaxKMHaX, ACCHCKOM M WepOuHoBcKON Ne 6, cepbiMM MeC4¥aHO-rJIMHHCTHIMH ap- 
MJIIMTAaMM WM aJleBpOWTaMM HMKHETO KapOona, a TaKKe 3e€JICHOBaTO-CepbIMH HM 
pacHo-6ypbIMuH KOHrs0-6pekuuamu cpeqHero — BepxHero WeBoua (*). Ha yxka- 
@HHOM BBIIMe MpoTAxeHHH AHTHKJIMHaJIbHOM MOJIOCbI yxKe Pa3BeaHbl UWIeCTb 
TICbHbIX MOJHATHH, U3 KOTOPbIX CaMbIM 3alla{HbIM ABJIACTCA TO, Ha KOTOPOM 
ACTIOIOMKeHA KaMbIMIeBaTCKaA CKBaxkUHa. Meer CyIIleCTBeHHOe 3HaYeHHe TO, 
TO B CBOJaX 3THX MOMHATHH OTMOXKeHUA MeMOBOrO Bospacta 3aeraioT B OO- 
(ee 3allagHbIX MOMHATHAX AHTUKJMHAMbHOH MOJIOChI, MO CpaBHeEHHIO C e€ BOC- 
OUHLIMH MOJHATHAMM, Ha Oosee ZpeBHUX OOpas0BaHHAX. Tak, Ha BOCTOKe, 
} cBoyax JlenuurpagcKoi, Crapo-Muuckoli u AOaliMHcKOM CTpyKTyp MeJIOBbIe 
MOKHHA 3ayleraioT Ha HYKHeM KapOoue, B LlepOunoscKol u Sicenckok cTpy- 
‘TypaxX — Ha J[@BOHE HM YaCTO Ha HMXKHEM KapOoHe, a B CaMOM 3amaqHoK Kampl- 
WeBaTCKOM CTPyKType B ALpe CKMaIKH NMOABIAIOTCA MOpOsbl SMuMpoTeposoi- 
‘KOrO KPMCTaMyeCcKOrO *byHaMeHTa. OTO yKasblBaeT Ha TO, YTO B 3allaHOM 
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HallpaBJeHHH OOWIMH WapHup aHTHKJIHHAaIbHOrO NOLHATHA OMe3030NCKO 
cKslaquatoro (byHmamMenta SlcencKo-JlennurpaycKOH aHTHKJIMHaIbHOH MOVIO 
MCIIBITHIBAeT BOSIbIMaHHE TO Mepe MpHOMKeHHA K KaKOMy-TO CyOmepHAHOHa 
HOMY TlOMepeuHOMY NOAHATHIO, HaXOALeMycA, Halo NOJlaraTb, B rlorp eGeHH ¢ 
COCTOAHHH Mo oTMO%KeHHAMU A30BcKoro Mops. Ilo Apyryto cTopoHy oT = 
cyOMepHJHOHaJIbHOrO NOMHATHA, y2Ke B 3anaqHoH uactH AsoBcKorO Mops H 
ceBepHo uactH CrenHoro Kppima, WapHHp aHTHKJIHHaJIbHOH MOJIOCbI BHO: 
norpyxaetcs. KpaiiHuM 3alaqHbIM yuacTKOM STO MOJIOCbI! MOXKHO cuHTaTb H 
BoceylOBcKoe nozHATHe CesepHoro KpbimMa, B KOTOPOM CKBa?%KHHaMH BCKPbI1 
OTJIOXKEHHA KAMCHHOYTOJIBHOrO BO3pacta Toro xe cocTaBa (*), YTO HM B CeBepHe 
IIpenkapkasbe. []penctaBsaer HHTepec TO, 4YTO B COBP€EMEHHOM CTPYKTyPpH¢ 
liane 3anaqHand yacTb Sceucko- -JlenunrpancKoii TONOCh! ONyuleHa TuyOxe, a 
BOCTOUHAA (rIyOHHbI, COOTBETCTBEHHO, 2530 u 2200 M), 4TO cBaA3aHO C Coulee H 
TCHCUBHBIM TporH6aHHeM STO YacTH Me3o030lcKoro A3o0Bo-Ky6axcKoro mp 
rHu6a 10 CpaBHeHHIO C Golee BOCTOUHBIMH ero yuacTKaMH. | 

}Oxuee Slcencko-JleHHHTpalcKoi aHTHKJIMHaJIbHOH MOsOCbI HMeeTCA [pyri 
aHaJOrHuHas Monoca, HasbiBaemaA Kanescko-Bepesanckoii (cm. puc. 1). Brom 
BO3MOXHO, UTO WM 9TA AHTHKJIMHAIbHaA MONOCa MpososKaeTCA B 3aNaqHOM H 
paBJleHHH B Mpesemax Aso0pckoro akBaTopux. MoxHO Mpegnouiarath, YTo| 
3leCb B CTPOCHHM CBOLOB OTJEJbHEIX COCTABIAIONLUX NoNocy aHTHKJIHHAJIbHb 
NOAHATHH yuacTBYIOT CKlalquaTble OTJOMKEHHA JBOHCKOTO BO3pacta U nopop 
oKem6pHiickoro KpuCcTasMucKoro dyHaMeHta. 

IIpHBeneHHble BbILIe JaHHbIe MOSBONAIOT C JOCTaTOUHOK oSocHoBannocry 
HaMeTHTb PJIaBHble STANbl PpaSBUTHA CTPyKTyp Ha TeppuTopuHu CeBepo-3anagH 
ro IIpeqkaBKa3ba B cpeqHeM Maweo30e. IlocmeqoBaTembHOe NMOABeHHe, 
BWKeHHH Ha 3alal Bomb Acencko-JlenuurpaycKOH aHTHKJIMHaJIbHOK — 


HW2KHCKAMCHHOYTOVJIbHBIX, JCBOHCKUX HW JOKeEMOpHHCKHX OOpa3s0BaHHh, BbIXO]s 
ULHX Ha MeHeMJICEHH3HPOBaHHY!O JOHHWKHEMEJOBYIO NOBePpXHOCTb, YKa3blBaeT 
3aJleraHve J@BOHCKHX KOHTJIO-OpeKun HeMOcpeCTBeHHO Ha Pa3MbITOH MOBep 
HOCTH KPHCTaJIMYeCcKOrO (byHLaMeHTAa. ITO NOMHOCTHIO COBMAayaeT C yenOBHS 
3aleraHHA CpeqHero HM BepXHero JeBOHa HaCeBepHOM Kpbluie YKpaHHCKOrO KPI 
CTaJIIMYeECKOO MaCCHBa B 1OX%KHOM JloHOacce, a TakxKe Ha OOMbIUHX MOWayqAax 
patone Cranuurpayqa u BoponexcKoro KpHcTamM4yecKOrO MaCCHBa. Have 
JIGHHIO J@BOHCKHX KOHTJIO-OpeKuHH MpeMWecTBOBa JVJIHTCIbHbIH Pa3MbIB KPI 
cTasMyecKoro (byHfaMeHTa. Bo3MOxHO, YTO NOpOsbl HEKOTOPOH YacTH OOON 
KOB, COCTABJIAIOW[HX KOHTJIO-OpeK4HIO, HMEIOT qoKemOpulickuit BOSpacT, OHAaK 
npeo6anaiouas UX 4aCTb HMeeT ropa3yo Govlee MOOZ0H BospacT. Bo3MoxKH 
O61aCTbh pa3MbIBa, OTKYa MPHHOCHJNCh 3TH OOMOMKH MOPOL, NpoLowmKaeT OCT 
BaTbcA HexscHow (*). Ha kourmo-6peKuuH JeBOHa HeMOcpeCTBeHHO Hasera 
Ml€C4UaHO-FIMHUCTHIe OTJIOXKCHUA HMMKHEFTO KapOOHa, KOTOPbIMH Ha4HHaeTCA 9ST 
MOLLHOrO OcayKOHaKoNeHHa B IIpeqkaBKka3be u Bosbuiom JlonOacce B TeveH 
KaMeHHOYrOJIbHOrO TlepHowa MH PaHHelepMcKOrO BpeMeHH. 


Bcecows3Hblii Hay4HO-HCCeqoBaTeIbCKHit [loctynuso 

FeoOrHyeCKHH + HHCTHTYT 31 V 1960 
UWMTHPOBAHHAA JIMTEPATYPA 

1 JIL.A.Bapnauauu, A.A. Ly 6unc ku ii, JAH, 129, Ne4 (1959). * A. SF. a 


6uucKHG, Teor. nepra u rasa, Ne 5 (1960). * Teonorua x HedTeras0HOCHOCTE CTenHO 
H MpexropHoro Kpnima, M., 1958. 
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TFEOJIOPH A 


B. B. 3AKPYTKHH 


OB AHABAPCKHX NCEBROTAXWJIMTAX HW WX BO3SPACTE 
(ITpedcmasaexo akademuxom A, JI. Anuunoim 21 VI 1960) 


Bnepsple NcepyoTaxuwuTb! Ha AHaGapcKom uate ObliM onucaHbt B. H. Pox- 
BbIM, [. T. Moopom u B. B. Txauenko (4) u mosxKe oTmeyenpt M. VM. Padxn- 
IM (*). OWHaKO BolIpoc 06 HX BO3pacTe STHMM aBTOPaMH We paCCMaTPUBALICA. 
OTMM4NE OT Apyrux paonos CCCP — Takux, Kak AugaucKkunk wnt (*), 3a6ait- 
abe (°) H YKpanna (?),— nicepgoTraxumuTb! Ha AHaOapcKOM ULuTe BCTpeyeHbI 
MH He B C/MHHUHBIX BbIXOJaX, a IOBCEMECTHO, BO BCeX NeTporpadHyeckHX pa3- 
CTAX Mopoy apxenx. Onn 3aJieraloT B Pa3JIHUHbIX rpaHHTaX, FHIMepCTeHOBbIX 
elicax (9HLepOuTax), am*PvOoJOBbIX H OHOTHTOBbIX rHelicax, amduOomuTaXx, oc- 
BHbIX MOopofaxX 4YepHOKHTOBOrO pga u Ap. IIpHypouennoctTb sTuX O6pa3s0Ba- 
Hi K OMpeJesIeHHbIM MOscaM, JIMHHAM HJIM 30HaM He yCTaHOBsIeHa. OHU pacio- 
PaloTcA JIOKAaJIbHO B BHUJ OTAEJbHbIX OUArOB, NopaxkalouluxX KPUCTaIMyecKHe 
pOsbl Ha HeOOJIbIIMX NNOWastAX B J€CATKH HJIM COTHH KBajlpaTHbIX MeTPOB. 
IlcepqoTaxXuJuTbI BbINOJHAIOT 2KWJIKM HeEMpaBHJIbHOH CPOpMbI c NepexKNMaMH, 
3]\yBaMH MW HEPeAKHMH YrJIOBaTbIMH HCKPHBJeHHAMH. MouHOCTb HX KOseGueT- 
OT JoONeH MusIuMeTpa 0 1O—15 cm. KountaktTbi B NOWaBJIAIOULeEM OOJIbLIHHCTBe 
yuaeB, YETKHE, pe3KHe. 

UacTo yuacTKW NOpOsbl, HHTCHCHBHO HAaCHbILLeCHHbIe KHJIKAMH MCeBAOTAXHJH- 
| OrPaHHYeHbI ZBYMA pe3KHMH MapaJJiesbHBIMH MIPAMbIMH JIMHHAMHM KOHTAK- 
3. BHYTPeHHAA uaCTb yUacTKa NpepcTaBsneT coOoH OpekuHtO, cIeMeHTHpO- 
qHyIO NiceBgoTaxvsuTOM. MoutHocTb OpeKYMpOBaHHbIX 30H HE MIpeBpillaer, 
K mpaBusio, 50—70 cm. Omnako axe B Mpefesax OfHOrO COHAKEHHA MOXKHO 
BJIOJaTb HECKOJIBKO TaKHX 30H. MopmMa dparMenHTOB B OpeKkyHH pasHoOodpas- 
A: YIJIOBaTaH, OKpyriad rasbKonozoOnaAn, c OyxTOCOpasHbIMH BbIeMKaMH. 
TporpadHyeckut COCTaB MX TOT Ke, YTO HM BMElacWleh Mopomzp. AMNIHTYLy 
[allpaBJICHHe CMELLCHHA PaseJICHHbIX OpeKYHe yYaCTKOB ylaeTCA yCTaHOBHTb 
I€KO HE B KaKJOM CJlydae. OfhakO B HECKOJIBKHX OOHAKEHHAX H3MePeHHaA 
NIMTYa He mpeBblitiana 15 M. Tak, HalpHMep, B OMHOM M3 OOHAaKeHHH NO pa- 
)BAHHOMY H Me€peMELeHHOMY KCeHOJIHTY yJIbTpaOasHTa B OMOTHTOBOM rpaHH- 
cMeliieHHe ompeyeneHo B 9,5—10 M OTHOCHTe/bHO HelepeMeMleHHOH 4aCcTH 
HOTA. HanpaBneHve CMeIeHHA, OYEBHAHO, ObIJIO TOPH3OHTAJIbHBIM HJ 
i3KHM K HeMY. 

MuxkpockonMyecK _MCeBLOTAaXHJNTb! NpepcTaBAloT cobok Oypy!o uM 4ep- 
O HeMpospayHyto CeccTpykTypHylo Maccy C pafMaJIbHO-JIYYHCTLIMH JlelcTaMH 
arvOKJIa3a, B KOTOPOH YyTOMNJIeHbI MHOFOUHCJICHHbI€ KaTaKMa3HPOBaHHble 0O- 
MKM Ivlarvokslasa, KBaplla WIM BMellaiciel nopogbl. IIpu KoHTakTHpOBaHHH 
IbTpaOasHTaMN B MCeBLOTAXWJUTAX, B OTJHYNE OT aHaJIOrHYHbIX OOpasoBa- 
4 SaOaiikanba (5), HaOmopaloTcA pesOpOHpOBaHHble OMAalluTH3MpOBaHHbIe 
Ha CHJIbBHO OOCCIIBEYCHHBIX H XJIOPHTH3HPOBaHHBIX am@HOoa u OnoTuTa. 
HTPaJIbHad YaCTb KOK OOLIYHO MpeycTaBseHa OypoH CTeKOBaTOH maccoi. 
3MEpbI OGJIOMKOB 3yecb He MmpeEbualoT 1—2 mm. B mepudepwuecko yactu 
JIOK Macca NICeBLOTAXHJINTa 3aMeTHO TeMHEeT JO YepHoro UBeTa. OOOMKH 
Cb MCJIbUalOT H H3MEPAIOTCA COTBIMH ONAMH MuHJIMMeTpa. IIceBqoTaxHaMTEI 
OCHOBHBIX H YJIbTPaOCHOBHBIX MOpO OOaalOT JOBOJIbHO BbICOKHM MOKa3aTe- 
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JieM TIpeOMIeHHA CTeKa (oKOO 1,570), B TO BpeMA Kak CTeKJIO MCeByOTAa? 
JIMTOB 3 PpaHUTOB H KHCJIbIX MO CocTaBy rHeicoB OGOlafaeT Oomee HU3KUM N 
=1,555—1,560. JIto6onbirHo, 4TO MwarHoKa3bI 43 OOJIOMKOB MCeBLOTaXHJt 
TIOJIHOCTbIO COOTBETCTBYIOT TIO CBOHM ONTHYCCKHM CBOHCTBaM HM COCTaBY Twarl 
K1a3aM BMeULalouluX MOpog, Tora Kak WBeTHbI€ MHHepasbI (MMpOKCeHbI, amd 
6obl, OHOTHT) ONTHYCCKH CYULeECTBCHHO OTJIM4YaIOTCA OT OMHOMMCHHBIX MHHEf 
JIOB BMCULaloulHX MOpor. 

Kpome O6JIOMKOB pa3JIM4HbIX apXe€HCKHX MOpos B OHO u3 NceBoTaXHs 
TOBbIX OpeKuu B WeHTpe Bosopa3gzena pp. ToKkyp u Srepe Hamu Obl BcTpet 
yrloBaTbl @parMeHT Tpalilia, CIeMeCHTHPOBaHHbI MICeBAOTAXHJIMTOM Cc OOK 
KaMH apXelicKMX rpaHuTo-rHelicoB. Pasmepbl @parMenTa M10 WIMHHOW OCH OKC 
20 cm. Muxpockonuyecku Tpalm mpexcraBasxer co6oH fomepuT c OmuTOE 
CTpyKTypou, cocTosimui u3 miaruoKia3a Ne 55—60 (50%), uHorga 30HaIbHC 
(qextp Ne 55—60, nmepudepua — oxono Ne 40), MoHOKMHHOrO MMpoKce 
(40%), pomOuyeckoro tupoKkcenda (3—4%), Mw TuTaHOMarHeTuTa (3—49 
B HeOOJIbUIMX KOJIMUeCTBAX IIPHCyTCTBYIOT XJIOPHT, aMpuOoN; BCTPedeHbI E1UHI 
HbIe 3€PHa OJIMBHHAa, HeECKOJIbKO 3€Pp€H MMKPOKJIHHa C BpOCTKaMM KBapila, 
TaKXKE OTICJIbHbIC 3€PHa KBaplla C BOJIHHCTbIM yracaHueM. B OTMebHBIX Sepa 
MHHepaJIOB JOJIEPHTa OTYETHBO MpPOABJIAIOTCA CJIeMbI KaTaKa3a. 

IIlcepqoTaxusuT MpescTaBlaeT coOoH cTeKsIOBaTy!0 Maccy C MHOrouncJ 
HbIMH MeJIbYaHWIHMH JIeHCTaMM MuarHoKia3a. B KOHTaKTe c dparMeHTaMH Ty 
HHTO-PHeHCOB WIM Tpallla MCeBAOTaXHJIMT B lupe yepHeer, a KOMMGECTBO Jel 
TwiarvokKa3a pe3KO COKpalllaeTcA BIJIOTb JO NOMHOTO UX UHCYe3HOBEHI 
N crexsia = 1,562. KpoMe yKa3aHHoro KpyNHoro, pa3yIMuHMOrO MakKpocKOnM 
CKH (parMeuta Tpatita, B wuMde HaOOaIHCb HECKOJIbKO MeKUX (10 2—3 
YIJIOBaTbIX OOJOMKOB OMepuTa, YTOMeCHHbIX B MceBsqoTaxuuTe. HeKoroppl 
OCOOCHHOCTAMU OTIHUAIOTCA TPpaHUTO-rHeHCbI H3 OOJIOMKOB B OpeKuuu. Haps 
C H€H3MeHHBIMM O1OKaMM STO MOpOsbl BCTpevaloTCA rpaHUTO-rHeHchl, Ha KO 
pbIX B 3Ha4UMTeIbHOM CTeMeHH CKa3bIBaeTCA MPHKOHTAKTOBOe BJIMAHHE Tpalll 
(HHTCHCHBHAA CePHIMTH3allMA wlarMoKJia3a, WOABAeHHe MHKpomermMaTH 
KBaplU-OHOTHTOBOrO CHMIMVJICKTHTA H Mp.). 

Haxoyka Tpaliia B MceBqoTaxXHMTaxX MpOMMBaeT CBeT Ha BOMpoc 06 UX 
pacTe HM JOBOJIbHO OTYCTIMBO ONpeeAeT HHKHIOIO TpaHully BpeMeHH UX OO 
30BaHHA. OTA HaXO[Ka MO3BONAeCT PaClleHHBaTb HX KaK MOCJeTpannoBele, T) 
KaK M€3030HCKHe HIM, TOUHee, Kak NOcepaHHeTpHacoBele. 

B Bompocax rene3Hca pacCMaTPpHBaeMbIX MOPOR MbI NpHCOeMHAeMCA K BSP. 
nam JI. VW. Canona (°) 19. B. Hanuskunon u C. ®. Ilanamapuyk (?) o mpoucxe 
JeHHM MICeBOTAXHJIHMTOB MyTeM MepelllaBJIeHHA 3a C4eT TENJOTH TpeHHA | 
HHTCHCHBHBIX KPpaTKOBPeMeHHBIX MOABU2KKAaX B yCJIOBHAX XKeCTKOM cpegHl. Br 
He OYCBHHO, YTO MOMOOHLIC MpOLMeccbl MOH MpOMCXOAUMTb JIMUIb B Bepx 
CTPYKTYPHbIX TOPH3OHTAX 3EMHOM KOPbI, Te OTCYTCTBHE BbICOKHX aBe 
TIPeMATCTBOBAJIO BOSHHKHOBeCHMIO MOOHJIbHbIX, IIaCTHYHbIX KOHCTpyKUMH, 
WarouluX BbLICOKOrO a*pPektTa TpeHuA. 

STO MOMOKeHHe MOATBeEPKTaeTCA YCTaHOBJICHHLIM MocepaHHeTpHaco 
BO3PacTOM IICeBLOTAXHJIMTOB; B 3TO BpeMA Mpolecc HX OOpa3s0BaHHA Mor 
HCXOJHTb JIMUIb B YCJIOBHAX HeENOCpeACTBCHHOM OM30CTH K NOBepXHOCTH. 

He uckmrogeHa BO3MOXKHOCTb, YTO BO3HHKHOBeCHHE MCeBAOTAXHJIMTOB AE 
eTcA OTpaxKeHHeM TeX JBHXKeHHM, KOTOpble B OOpamsmeHuu AHaOapcKoro Hh 
IIPMBeIM B PaHHel 1ope K OOpa3s0BaHHlo TPyOOK B3pbIBa. | 


PocTosckHii-Ha-Jlony Tlocrynnuo} : 
rocyapCTBeHHbI YHHBepCcHuTeT 28 V 1960: 


IMTHPOBAHHASA JIMTEPATYPA| 


.C. Kop xuuckui, Tp. Wentp. naysno-ncca. reon.-pasB. HHCT., B. 86 (14 
avo; B ‘HanusKkuna, Cc. ®. Tlanamapuy k, Matep. Bcecotosx. HayuHo-HCca, 
MHCT., HOB. Cep., B. 21, nerporpa pu. cOopH. Ne 2, 1957. 3 M. WH. Pa6Kuu, Tp. Hay 
HCCI. HCT. reos. Apxruku, 87 (1959). *65.H..PomxxKos,I. I. Moop, 5B. B. TH 
geuHko, Tp. Apxray. uuct., 66 (1936). © JI. H. Caaon; M38. AH Naot cep. re| | 


Ne 5 (1949). 
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TEQJIOTHA 


WM. C. MYPABbEB 


JTPATHIPA®HA UW SAIMAJIBHOE CTPOEHHE BEPXHENEPMCKHX 
OTJIOKEHWM B BACCEMHE CPEXHETO TEYVEHMA p. MEYOPbI 


(ITpedcmaeaeno akademuxom J]. B. Haauexunoim 18 VI 1960) 


BnepBple HaHOoee JeTabHO BepXHENepMCKHe OTVIOKeHHA B yKa3aHHOM 
Mone Opin usyyenb! B. K. JIuBanospim (*) u T. A. Jlodpomo6osoii (), pas- 
OOTABLIMMH MeCTHBI€ CX€MbI HX CTPaTurpaduyeckoro paculeHeHuA. OHako 
PpUIpyTHbIM XapakTep HCCIeqOBaHHH He NO3BOJIM B TO BP€MA Ha3BaHHbIM reo- 
[aM MOJMeTHTb XapaKTepHble yepTb! UX (cpalMambHOoro cTpoenua. TocmeqHue 
‘HalllId CBoero OTpaxKeHHA UM B Oomee NO3qHHX paOoTaX, MOCBALLeHHBIX 
DXHENe€PMCKHM OTJIOMKeHHAM Oaccelina Cpeguet Tlesoppr (47°). 
MccieqoBaHua, MpOBOAMBUIMeCH aBTOpOM B MocwieqHHe roybl Ha Cpennei 
yope, MOKa3aJIM, YTO WIMPOKO pasBUTbIe 3eCb Ha MOBepXHOCTH BepXHellepM- 
Me HallJlaCTOBaHHA MMEIOT CIOKHOe CallMa/IbHOe CTPOeHHe, KOTOPOe TOJUKHO 
MTbIBATLCA KaK pH MameoreorpapuyeckuX PeKOHCTPYKIUMAX, TAK WM MpH pa3- 
OoTKe JeTaJibHOH cTpaTurpaduyeckoli CXeMbl. 

MallMaJIbHbIe OCOOeCHHOCTH BePXHEMepMCKHX OTJIOMKeHHH XOPOWO BbIABIA- 
CA MPH COMOCTaBeHHH pa3spe30B, HaXOAMMXCA Ha yUaCTKe MepHAHOHAIIb- 
ro tevenua p. Ilesoppi mMexgy Ulyropom ua tore u IlepeGopom ua ceBepe. 
c. Yctb-llyrop paccMaTpHBaemble HalllaCTOBaHuA OOpasyl0T WIMpOKyIO CHH- 
MHaJIbHYy CKJayky. Ha 3anayHom Kpblie ee, B OOppIBe sieBoro Gepera p. Ie- 
pbl, MpoTus ycTba Llyropa, BCKpbIBaloTCA TPH TOJMLH Nopoy: HHKHAA — Te- 
DOUBeTHAaA, CpeqHAA — CepoOlBeTHad, BepXHAA — NecTpolBeruad. 

HwxKHAA, MeCTpOUBeTHAad, TOMA MOpox (HaOsOLAaeMOH MOLLHOCTbIO OKOVIO 

M) CIOKeHA HEOOMbUINMH MepecavBaloulHMHCA MayKkaMM MeCYaHHKOB, aJieB- 
JIMTOB HM aprusmuTOB. B Tome Ha pa3HbIX YPOBHAX 3aJieraloT MpOmlMacTKH 
preseH H H3BECTKOBHCTbIeC KOHKPellHH. 

CpeqHAA, CepOUBeTHaA, TOJMLa NOpos COCTOMT H3 YepeOBaHHA MeCuaHHKOB, 
€BPOJIMTOB HW aprHJJIMTOB C JIMH3aMH M3BECTHAKOB WM C KapOOHaTHO-2KelesH- 
BIMH KOHKPCWUMAMH. Syecb Ke HaXOMATCA HEOOJIbIUIME JIMH3bI yrvieH HM MOXO 
XPaHHBUIMeECA OCTATKH (lopbl. OOULaA MOMLHOCTb TOJIULM, BKJIOUaH HW 3aKPpbl- 
10 UacTb pa3pe3a Mopaka 250 M, cocTaBuser 500 M. 

BepxHas, MecTpouberHad TOMA NOpoy (BARMMOH MoLLHOCTHIO OKOIO 150 M) 
O%KeHA YEPELYIOULHMUCA aJICEBPOJHTaMH M aprHJJIMTaMM C M3BeECTKOBHCTbIMH 
HKPCWUMAMM, MeCYaHHKaMH H HEOOJIbIIHMHM JIMH3aMH H3SBECTHAKOB. 

OnucaHHblii paspe3 BepXHeMepMCKHX OTJIOMKEHHH MOMKHO HapaCTUTb 3a CueT 
DKHAX POPH30HTOB, BCKPbIBalOULHXCA Ha MPOTHBOMOJOKHOM KPbIJIe CHHKJIH- 
JIM, B HHKHEM TeyeHHH p. Ulyrop. 3yecb, B 4 KM OT yCTbH PeKH, BbICTyMal0T B 
le HeOOMbUIOH CKaNbl MeCuaHHKH HM KOHTJIOMepaTbI cpefzHeH CepollBeTHOH 
mu. Bpiltie 10 peke culeqyeT 3aKPpbITHIH HHTepBas OOHAKECHUA, COOTBETCTBYIO- 
AH BePXHeli ACTH HWKHEM, KPaCHOIBeTHOH Tom. Ene Bpile mo pexe, 
MOUTH HEIPepbIBHOM paspese, NPOCMexKHBAIOTCA HH2KHHE FOPH3SOHTbI STO Ke 
CTPOUBETHOM TOJIH MOMLHOCTHIO OKOIO 200 M H HX NOCTeNeHHbI Nepexoy B 
PPHIeHHble MecuaHO-FJIMHHCTHIe NOpOsbl C MOPCKHMH OKaMeHEJIOCTAMH, XapaK- 
PHbIMM JIA KyHrypcKoro sApyca. Cpegu Hux oTmeyenbi: Nodosaria cf. post- 
tbonica Spond., N. magacephala Solot., Glomospira aff. bipartita Solot. 
npegenenua WM. H. Tuxpuucxoro), Lingula aff. arctica Milorad., Krotovia 
eudoaculeata Krot., Pustula praepermicus Tshern., P. cf. irginae Stuck., 
‘oductus aagardi Toula, Linoproductus cf. cancriniformis Tschern., Rhyn- 
opora nikitini Tschern. u zp. (ompenenenun M. I. Conogyxo). 

— Cuenyrouluii HavOonee nomHblii paspe3 BepXHEMepMCKUX OTOXKeHH HaOJIO- 
ict Ha p. BepesosKe, B 30 KM ceBepHee BbIleonucaHHorO. 3yecb paccmar- 
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puBaemble HallacToBanua oOpasyror BepesoscKo-[lepebopcky aHTHKJIMHadb 
Hy!0 cKJagky. B cBoxe cK#aqKM BbICTyNaeT HWKHAA MeCTpPOUBeTHaA TOWULA 
a Ha KpbIJIbAX — CPeMHAA, CePOMBeTHAA, MPHYCM MOW[HOCTS MOCMeAHeH MO CpaB 
HeHHIO C YCTb-IILYrOpCKHM pa3pe3oM BospacTaeT B 2,5 pasa. Ha 3amaquom Kpbl 
yle CKJlaKu, B HWKHeM TexeHun p. BepesoBKH H Mo MpaBomy Oepery p. I leyoppi 
HeECKOJIbKO BbIllie ycTbA BepesoBKu, OOHaxaeTCA BbllUeleKallan TOMA MOpoy| 
HO OHA MO JIMTOMOrHYeCKHM OCOOeHHOCTAM pe3KO OTMMYAeTCH OT TOM, KoTOpa 
3auleraeT Ha CepOUBeTHBIX Mopoa 

i y c. Yctb-Llyrop. Sta HoBas TON 
ula mopox (MouHocTHIO §=6Ooue 
600 mM) coxKeHa 3eJIeEHOBATO-CepHl 
MM M pO30BaTbIMH cJlaOo CILeMeH 
THPOBaHHbIMH, YaCTO KOCOCJIOHCTHI 
MH mecuaHHkaMu C HeOOJIbIIMM 
MpomacTkaMH KOpH4HeBaTO-Kpacy 
HbIX APIHJIJIMTOB HW aJIeBPOJIMTOB, 
B Tome Ha pa3HbIX ypoBHAX 
BCTpeyaloTcsA Nauku KpyMHoraveu- 
HbIX KOHIIOMepaTOB, TaJlbKa Hé 
KpaCHOOKpallleHHbIX PJIHH H Mecua: 
HucTble KOoHKpeunMH. B. K. JIusa- 
fea? F2 GS8 Coe HOBbIM HMKHAA MecTpOUBeTHas 
TOMA MOpoy, B paspese Ha p. Da 


Puc. 1. Cxema cbattuadibHo-cTpaTurpapuyeckux pe30BKe Oplyia OTHECeHa K TeCTpoO 


B3aHMOOTHOWeHHH BepXHeMepMCKHX OOpa30BaHHit ° 
Gacceiina Cpegueli Tegopm. 1 — ropusonterc d@ay- HBCTHOM CBUTe, MOKPbIBalollan © 


Hol; 2—4 — cbauuH: 2 — NaryHHO-KOHTHHeHTab- TOJMMa CepOWBeTHbIX WOpoy — 
Hbl€ MeCTPOMBeTHbIe MeCuaHO-FvIHHHCTHIe, 3 — Jla- meyopcKow CBHTe, a BbIleleKa 
TYHHO-KOHTHHEHTAJIbHbIe CepouBeTHbIe MeCdaHO- ag TOLKO UTO OTMCUeHHAaA TON- 

TJIHHHCTHIe, 4 — mopckHe MeCuaHO-rJIHHHCTbIe H 

<apOoHaTHEte iia Oblvia BbIqeeHa UM B - 

ckyl0 cBuTy. Bepesospckad CBHT 
IIpH -COMOCTaBJICHHH OMMCaHHbIX Ppa3pe30B IIpHHHMaJlacb OObINHO 3a (pallHaJib- 
HbIii aHaslor BepXHel yCTbULyropcKOH MecTpouBeTHoH Tomuu. B getcTBuTeD- 
HOCTH, KaK BbIABHJIOCb B MpoOwecce MOWaqHbIX TeOJIOrOCbeMOYHIX paoor, 
B CBOAHOM paspe3se KOpPeHHBIX OOpas0BaHHii OHa 3aHHMaeT Oosee BbICOKOE 
cTpaTurpaduyeckoe NOOKeHHE UH OTAeNeHa OT YCTb-IlyropcKOH MecTpOUBeTHOH 
TOJIMMH MOBeEpXHOCTbIO pa3sMbIBa. OTcyTcTBHe MocieqHeH Ha p. BepesosKke 06b- 
ACHACTCH 3aMeWLCHHeM ee OPO Ha CepOlUBeTHble, BCJIEACTBHe 4YerO OHH CTaHO- 
BATCH HEOTJIMUMMbIMM OT MOACTHJIAIOULMX HX CepOMBeTHbIX Ke MOpoy aca 
CBUTbI. BKJMHHBaHHe KpaCHOMBeTHBIX MOpod B CepolBeTHble HaOuOLasOCcb H 
Bonopasyene pp. Ulyropa u Bepesopku, B BepxXHeM TeyeHuH py4y. TepacuM-Evp 
WH Ha lipaBom GOepery p. Ilegopnl, npotus ycrba p. Bb. Conac. Ouenb et 

OHO (PUKCHPyerTcsA B Ppaspe3axX CKBAKHH MeXaHHyecKOrO OypeHHA, 3aJIO%KeHHbIX 
CTBOpe lIpoekTupyemot uepes p. Ileqopy Yerb-Bolickol noTHHb!. Kak B OOHa- 
2KCHHAX, TAK H B paspe3aX CKBa2%KHH OTMedaeTCA YacTOe MepecmaMBaHHe Cepo- 
I[BETHBIX MOPOW, XapaKTepHbIX JIA MeYOPCKOH CBUTbI, C KPaCHOBaTO-KOpH4He- 
BbIMH HM TOJlyOOBaTO-CepbIMH [leCUaHOrJIMHHCTHIMA MOpOaMH, XapaKTepHbIMH 
JIA BepXHeH TecTpouBeTHoH Tommu. Hapsapy c 3aMellleHHeM KpaCHOIBeTHBbIX 
TOPO, CepOWUBeTHBIMH MO HallpaBJIeHHIO Ha CeBep MIPOHCXOAHT HW YaCTHUHbIM 
Pa3MbIB HX 3a C¥eT TpaHCrpeccHBHOrO HaJleraHHA Oepe3OBCKOH CBHTHI. ) 
IIpv JatbHeiiiem npocieKuBaHHu paspe30B BepXHeMepMCKHX OOpas0BaHHit 
BbIABJIACTCA, UTO elle Jaee Ha CeBep H HWKHAA NeCTPOWBeTHAaA TOMA 3aMe- 
ULaeTCH CePpOMBeETHBIMH YIJICHOCHbIMH Moposamu. Tak, HallpHMep, B paspese Ha 
py4. bopuc-Eab, B 18 Km ceBepHee p. BepesoBku,B CBONOBOH YaCTH Bce TOH xe 
Bepesoscko-Ilepe6opckoi anTHKJIMHaJIbHOM CK/IaqKH, B COCTaBe HM>KHeH MecT- 
POWBETHOH TOJILH COsepKaTCA JOBOJIbHO MOILHbIe MaCTb CePOMBeTHBIX MOpoy 
C MpoOMmmacTKaMH YIJIMCTO-rJIMHHCTHIX CIaHWeB HW MIOXO COXPaHHBINHMHCA OTIIe- 
4YaTKaMu (blopbl. B TOM, 4YTO 9Ta YaCTb paspe3a NPHHAJIeKUT HHKHEHM, MeCTPO- 
ILBETHOH, TOJMLe, HeIb3A COMHEBATLCA, TAK KaK OHA HAXOMMTCA HeMOcpesCTBeH- 
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MOZ, XOPOIWO BbILepxKaHHbIM B Paspe3aX MeeMHMOZOBbIM TOpH30HTOM. B co- 
HeM, Oovlee CeBeEpHOM pa3pese, B IIpHycTbeBol uacTu p. Ilepe6op nog sTuM 
MeJIMIMMOLOBLIM TOPH3OHTOM BMECTO MIe€CTPOLUBeETHOHM TOJIMLM 3asleratoT Cepo- 
THbIC MOPOMb, CPEAH KOTOPbIX HaXOMATCA BCerO JIMUIb [Ba MAJIOMOLLHbIX Ia- 
TI€CTPOWBeETOB. i a 
Bropo Bompoc, Ha KOTOPOM HeOOXOAHMO OCTaHOBHTbCH, KacaeTca KOppesa- 
i BepXHeMepMcKoro paspe3sa Oaccelina Cpeguei Ileyophr c o6ulenpHHaTOu 
PpacTHOM WiKasOH mepMcKon cucTempl. IIpH KapTHpoBaHHu BbIACHHJIOCb, YTO 
€30BCKaA CBHTAa, IIPHYHCJIABLIaAcA paHee 6e3 MOCTaTOUHbIX OCHOBaHHH K Ta- 
ckoMy spycy (°, °), oTBedaeT HWKHHM TOPH3OHTaM pa3BHTOM B COCeqHHX 
joHax (OaccetH B. Crinv) HMKHeXeHATMHCKOM CBUTbI, BOSPpaCT KOTOPbIxX MO 
He (PHIIONOA ONpemeAeTCA KaK HW KHETPHacoBbili (”). HenocpezcTBeHHO Noy 
XHeH M€CTPOMBeTHOH TOJMLeH, B 30HE CTbIKa MeCTPOMBETHbIX (alla c cepo- 
THBIMH, HAXOJHTCA XOPOUIO BbIep»xKaHHbIM TOPH3OHT c Nemenunogamu. IIpu 
(orpapHyecKOM H3yYYeHHH MepMcKOH cbayHbl Memewunogx, MpelipHHATOM 
K. TycesbimM, yalocb yCTaHOBHTb, 4TO B KOMIIIeKce (OPM COsepxKaTCA Take 
MCHTHI, KOTOpble COM KAIOT €FO C KOMIIJIEKCOM TeJICWMMOL, THMHYHBIM JIA Ta- 
eckoro sApyca. Han6onee xapaktepHbl cenyroulue dbopmpr: Anthraconauta 
nskiensis (Fedot.), A. cherdinzevi Gus., Anthraconauta sp. n., Abiella con- 
na (Jones), Palaemutela monstruosa sp.n., P. corpulenta sp.n., Mrassiella? 
ovata (Jones), Mrassiella? bella sp. n., M.? gracilenta sp. n. u ap. 
Jipyrov, He MeHee BbIJepxKaHHbIH, MeseMHMOMOBbI TOPH3OHT BCTpeyeH B 
[KOHTaAKTOBOH 30HE CpeMHel, CEPOMBeTHOH, TOL C HHKHEH MecTpOUBeTHOH 
Wei. ITOT ropuH30uHT, mo onpegenenuam A. K. Tycesa, cogep»xut: Anthra- 
auta trigonalis Khalf., A. lata Khalf., A. obliqua Khalf., Palaeomutela 
snuata sp. n., P. cultellata sp. n., P. doratioformis Gus. (MS) u gap. B kom- 
KCe (POPM HAaXOJATCA TaKHe JJICMCHTbI, KOTOPble ero COJIMKAaIOT C KOMIMJICK- 
| TIEIEWMMOX, XapakTepHbIM AA OeneGeeBcKOH CBHTbI Ka3aHCKOrO sApyca. 
OCTaTKOB BepXHeMepMcKOH duiopbl, NO 3akmoueHnio X. P. JlomOposcKoi, 
Cb BCTpeualoTCA TakKHe (POPMbI, KOTOPbIe OTCYTCTBYIOT B OoylIee BbICOKHX Fo- 
OHTAX MevyopcKOH CBUTHI. Bau3kHe K JTHM JaHHble OO OTHOCHTE/IbHOM BO3pa- 
NOpoy MOsy4eHbI pu aHaH3e CNOPO-MbIIbWeBOrO CIIeEKTpa BepXHeMepMCKOrO 
pe3a HM OCTaTKOB OCTpakOg. Y4UTHIBAA BbIABJICHHbIM XapaKTep CTbIKa Palnn, 
KHO OovIee YBeEpeCHHO BbICKa3aTbCA WM OTHOCHTEIbHO BO3pacTa MeCTPOMBETHbIX 
I, B pa3pese y c. YctTb-lllyrop, HIWeHHbIX OpraHHuecKHX OCTaTKOB. Oue- 
HO, 4TO BEPXHAA MeCTPOUBeTHAaA TOMULa MOpOA WeMKOM MpMHaexKUT Ta- 
CKOMY Apycy, a cpeqHAd cepouBeTHad — Ka3aHcKomy sapycy. Ilo crpaturpa- 
[eCKOMY TOJIO%KeHHIO BO3PaCT HMXKHEH MeCCTPOMBETHOK TOV OMpesemnetTca 
-ydumckui. Mutepecuo, uTo B CepomlBeTHbIX aHaJlOorax STO TOVJILH B Oomee 
ePHbIX paHoHaX HapsaAy Cc BepXHENepMCKHMH HaXOJATCA HM HMKHEMepMCKHe 
ATKU (pIOpbl. 

TakuM 06pa30M, ycTaHaBJIMBaeTCA, YTO B COCTAB Ce€POIBeTHOM yrJIeHOCHOH 
IM, Ha3biBaeMoH Ha CpenuHei Ileyope meyopcKol CBHTOM, BXOAAT OcaqKH 
[MCKOH CBHTbI, Ka3aHCKOrO uM TaTapcKoro apycos. B MepHMOHaJIbHOM Ha- 
BJICHHM CTpaTurpadpuyecku Wuala30H ZTOM YrIeCHOCHOM TOM HEIpepbIBHO 
eHsetca. HauGouee y3KHM OH ABJIAeTCA forwKHee WMpoTE c. Ycrpb-Iyrop 
c. 1), rge ee OCaqKH MOXKHO IIPHHATb 3a aHaJIOrM Ka3aHCKOrO Apyca, WH HaH- 
ee lmMpoKuM — ceBepuee p. Ilepe6op, rye OHM MpescTaBisaioT OOpas0BaHHA 
A BepXHel NepMH. 


KasaHckuii rocyfapcTBeHHbli yHHBepCHTeT Tlocrynuo 

um. B. H. Yaanopa-Jlenuna 15 VI 1960 

IMTHPOBAHHAA JIATEPATYPA 
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Hana Bcecoo3H. reorpad. o6m., B. 5(1959). *® A. A. YepHos, IpousBposuTerbHble 
; Komu ACCP, 1 (1953). 
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Jlokazanmn AKkanemun HayK CCCP 
1961. Tom 136, N 2 


M. C. HATHBHHA u T. B. MOJIUAHOBA 


O CTPYKTYPHOM MOJIOKEHHH ME3030HCKHX FPAHHTOB 
B MOHTOJIO-OXOTCKOM 30HE HW NPHJIETAFOWIAX 
PAHOHAX CTAHOBOrO XPEBTA 


(IT pedcmaeaeno axademuxom H. C. Wamcxum 20 VI 1960) 


Kak H3BeCTHO 3 JIMTepaTypbl, BHEAPeHue KPYMHbIX lpaHHTHbIX Macc MO Bp 
MeHH OObIUHO COBMayaeT C TvlaBHbIMH STallaMH (QOPMHpOBaHHA CKJaq4daTE 
CTPYKTYp FeCCHHKJIMHAJIbHbIX OOJIacTeH HM MepHOJOM 3aMbIKaHHA MOCJeqHHX. 

B mpegetax Mourosio-Oxotckoro Tlosca BHeApeHHe KpyIHbIX TpaHHTHb 
Macc IIPOWCXOJHJIO B INOXY HWKHEFO, cpeyHero HU BepXHero Maneo30A. Mace 
BbI TPaHHTOHJOB 9TOTO BpeMeHH OOpa3yIOT CJIOMKHbIC, MCCTaMH HHbeKIMOHHE 
KOHTAKTHI C BMeLLaIOULHMU TOJIMLaMH HW HMelOT (POPMY, KOHKOPAaHTHY!0 IO OTH 
INeHHIO K IIPOCTHPaHHlO CKJaluaTbIX CTpyKTyp replMHcKoro Bospacta. [pax 
HbIM HHTPy3HAM FepMHCKOFO 9Talla CBOHCTBeHHbI WIHPOKO pa3BHTble Npoecc 
ACCHMHJIALHH MOpO KPOBJIN, OOMJIMe KCeCHOJINTOB, HasIMuMe THOPHAHEIX alu 
SHJOKOHTaKTe HW Me€TACOMATHYeECKUX OOPasOBaHH B 30H€ 9K3OKOHTAKTA. 

Kpome WIHpoOKO paclpocTpaHeHHbIX NasleO30HCKUX TpaHHTOB B OTJeIbHB 
pationax Mouroso-Oxotckoro mosca elle B 30-x rogax OblNIO yCTaHOBAeHO H 
JIMUHE H Oovlee MOJIOAIX TpaHUTOB NocveopeKoro Bospacta. B pesyubTaTe reo 
PHYeCKUX PaOOT MocMeqHeErO JECATHETHA, MPOBOLMMbIX yupexjeHuamu Mui 
cTepcTBa reOJIOrHH, a TaK%Ke TeMaTHYeCKHX TEKTOHMYeCKHX uCceqoOBaHHH Te 
sormuckoro uucTuTyta AH CCCP mesosoiickuve rpaHuTbl ObIJIM BBIJe/eHbI KaK, 
CaMbIX Pas IMUHBIX YacTAx Monrogo-Oxorckoro Mosca, Tak H 3a ero MpegeaMu- 
B 30HE IpoTeposolckoH CKJlaquatoctu CTaHoBoro xpeora. 

Oco6oe cTpyKTypHoe MosoxKeHHe Me3030LICKUX rTpaHUTOUAOB TuxooKeaHcKC 
SOHBI 3aCJIY2KMBaeT CIEMMAJIbHOFO M3YYeCHHA, Ha YTO BlepBbIe OOPaTH/ BHMMAHI 
H. C. IWarcxuit. Mo ero nopyyenuio B nocmeqHue rofbl Meso30icKHe HHTpy3r 
BocTouHOH yactH Mourowo-OxoTckoro Mosca B Mpeyesax cOBeTCKOrO H kuTal 
cxoro Bepxuero IIpuamypba ObIJIH H3y4CHBI M. C. Haru6nnoi. 

B mepeuncJIeHHbIX paHOHaX Me€30301CKHe rpaHHTbI, NO CpaBHeHHIO C nae 
30HCKHMH, HMeIOT OrpaHHyeHHoe paciipocTpaHenue, OHH OCOpPasyiOT MeJIKHe LIT 
KO- H jlaiikooOpasusie Tesla, MaCCHBbI pasmepom 100—150 km? u, 3HaudHTeJIbI 
pexke, Coulee KpyIHble MaccHBbI, ocTuraroutue 300—400 km?. Mes3o3olicKue rp 
HUTbI 3leCb IIPHyPO¥eHbI K KPYNHBIM MpPOMOJbHLIM Pa3JIOMaM WJM 30HaM pa3J 
MOB CeBepO-BOCTOUHOrO MpOCcTHpaHHA, MepeceKalOUlHM Me30301iCKHe HM JpeBHI 
JOKeMOpHHCKHe OTJOKEHUA, K OONee MEIKUM NONepeuHbIM pa3yIOMaM MepHyu 
HaJIbHOrO HW CeBepO-3allaqHOro IpocTupaHusA, a TakxKe K yYacTKaM TepeceyeHt 
STHUX pa3iomMoB. Me3030icKHe rpaHHTbI NpOpbIBalOT HE TOJIbKO IOPCKHe HM Mel 
BbI€ OTJIORKeCHHA, BbINOJHAIOMLNe MpornOb! (HaJIOKeHHbIE Ha Naseo3s0lickue 
Oolee J peBHHe CTpyKTypbl), HO H MeTaMOp@uyecKue TOVMIM Maleoso0iicKoro 
okemOpuiickoro Bospacta. HanOomee kpyMHble MaCCHBbI Me3030lCKUX rpaH 
TOB pacnOwaraloTcA Bob Oomee JPeBHUX «OOHOBJICHHEIX» B M€3030€ rsyOOKI 
Pa3JIOMOB, Pa3JeIAIOMIMX Pa3sJIMUYHbIe NaeosolicKue H Me38030HCKHe CTPyKTy 
HbI€ 30HbI — Ha rpaHulle Zpesuero Tonm«uuckoro Bpicryna u Bepxue-Amypck¢ 
MasleO3OHCKOH TeCOCHHKJIMHAaIbHOH 30HbI, BLOMb rpaHuupl I]pHapryHbeKoro a 
THKJIMHOPHA WM MpHleraioulux Cc CeBepo-3allajla H C 1OrO-BOCTOKa FeOCHHKJIHHad 
HbIX 30H ([laran-Onyesckui, Mexaypeyenckuli u p~pyrue maccuBbl). Buyty 
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Me3030HCKUX IIpOrmOOB rpaHUTHbIe HHTPY3HH «CHAT» TakxKe Ha passIOMaX Mu Han 
Somee YacTO OOpasylOT Tea, JMCKOPAaHTHbIe NO OTHOLMIeHHIO K MpocTupannio 
CKaquaTbiX CTPyKTyp. 

AnaJlOruunoe CTpyKTypHoe NOMOKeHHE 3AHUMAIOT Me3030liCKHe TpaHUTH! H 
B Apyrux pationax Monrovyo-Oxotckoro mosca (B Bocrounom 3aGalikaune,. 
B SauukolicKoli Talire u B SanagHom IIpuoxorbe). HanOonee kpymuple MaccuBbl, 
NAOULatbIo 20 5000—6000 km’, u werouKu Gomee MeIKMX MACCHBOB M@30301iCKUX 
PPaHHTOB pacMONaraloTcA BOJIb CHCTeMbI KpaeBbIX pa3m0M0B Mouroso-Oxor- 
ekoro mosica (Iukunckoro, Cepepo-SlHkaHncKoro u Cepepo-Yackoro). 

CocTaB M€3030liCKUX FpaHHTOB JOBOJbHO pasHOOOpasen, HanOosee pacnpo- 
CTPaHeHHbIMH Pa3HOBHHOCTAMHM ABJIAIOTCA OMOTHTO-POrOBOOOMAHKOBbIe UM aJiAa- 
CKHTOBbIC OHOTHTOBbI€ FpaHHTb! C aJJOTPHOMOpHOsepHUCTOH HM MerMaTONAHOM 
cTpykTypou. B KonTakTe C BMelajOllHMH NOpoOaMu Me3030iiCKHe PpaHUTb! OOBIE- 
HO llepeXOAT B PpaHuT-Nopdup, rpaHoqMoputT-nopduppl wu KBapiweBble MOpdupHl. 
B oTyeuIbHEIX CJlyYanxX, MPH BHEAPeHHU rpaHHTOHAOB MO pa3OMaM B TOJIULH 
JIpeBHUX MeTaMOpuYECKHX NOpoy Maleo3s0n nM LOKemOpua (B See-CeseMy>KHH- 
CKOH 30He WIM B Mpeyenax TomKnHHCKOrO BBICTyMa), B CBOHX alMWKaJIbHbIX 4ac- 
TAX MHTPYy3HBHble rumaOuccaJbHble Tesla MepeXOLAT B CyOByKaHMeCKHe MNO- 
pOfbl — KBapileBble Nopduphl, Peb3uTbl WH arsOoMepaTHbie Tydppl. 

Jia Me3030HCKHX TpaHHTOB XapaKTepHO OOHJIMe CBASAHHBIX C HAMM 2KMJIb- 
HbIX OOpasoBaHHli cpeqHero HM KHCJIOrO cocTaBa: AMOpHT-NopduputTos, demb3u- 
TOB, p@Ke allIMTOB, a TakKxK€ KBaPLeBbIX, KBaPI{CBO-MOJICBOWNATOBbIX, XJIOPHUT- 
STMOTOBLIX, KAPOOHATHIX H JPYrHX KH, C KOTOPbIMM CBA3ZAHbI KOHILCHTPalluu 
Pa3JIHUHbIX PEAKHX HW WBETHBIX MeTAJVJIOB, (pOOpUTa MH 30N0TA. 

Buegpenue Mes030HcKHX TrpaHHTOB B Npezenax Mouromo-OxotcKoro mosca 
ObIJIO MHOrOKPaTHbIM H HCOJHOBPeMeCHHBIM B Pa3JIHUHbIX ero uacTaAx. Tak, 
B BocTouHoM SaOalikaslbe M3BeECTHbI TpaHHTHbIle HHTPy3uu MocsecpeqHeIopcKue, 
WOBepXHelopcKHe u MoceBepxHeiopcKue. B Bepxuem I]pnamypbe u CeBepHom 
JlyH6ae U3BeCTHBI HHTpy3HH MOcJIeBepXHeIOpCKHe, HO JOHM2KHEMEJIOBbIe, 
nocienwxKHeMesoBble. B SanazHuom IIpuoxoTpe — mocuieBepxXHelopcKue, Mocwe- 
HHKHEMEJIOBLI€ HW TOCJIeEBep XHEMEJIOBBIe. 

3a moceqHHe rogp (1952—1959 rr.) pa3snu4Hpimu reonoramu (M. H, Herpy- 
cesnyuem, IO. K. Ji3eBaHosckum, B. H. Moukuubim u Ap.) ycTaHOBeHO WIHpo- 
KOe paclipocTpaHeHHe Me3030liCKHX TpaHHTOB B Mpepzeiax CraHoBoro xpeota, 
rpaHuuallero c cepepa c Monrouo-OxotckuM moscom. O6sacTb Cranosoro xpe6- 
Ta CJIOKeHA KPHCTAIMYeCKMMH CWaHWaMH, THeHCaMH WM rpaHHTO-rHeicaMH HK- 
HeMpoOTepO30lcKoOro, a B OTJCJIbHbIX YUaCTKAaX, BO3MOXKHO, HM apXelcKOrO BOspa- 
CTa, Cpe#M KOTOPBIX Me3030/iCKHe OTJOXKeHHA BCTPeYaIOTCA JIMIb B OTJCJIbHBIX 
y3Kux rpa6enax u rpaOeH-CHHKJIMHAJIAX, re OHH MpeCTaBJIeHbI BepXHeIOPCKHMHA 
MW HWKHEMCJIOBLIMH KOHTHHEHTAJIbHbIMH (CJlIaOO yIrJIeCHOCHBIMH) MU BYJIKaHO- 
TeHHbIMM OTJIOKeHUAMH. Bo3spacT rpaHHTOHJOB YyCTaHaBJIMBaeTCA Kak Mocwie- 
BepXHEIOPCKHH H NOCJeHWKHEMeJOBOH, Ha OCHOBAHHH HX COOTHOIeHHH C Me30- 
3OHCKHMM KOHTHHEHTAJIbHbIMM OOpasoBaHHAMU (Yyckui Kommuexc B. H. Mou- 
KHHa WM Jp.). ITH rTpaHHTOHAbI, Tak %Ke KaK HB OOMacTH Mouroso-OxoTcKoro 
Tlosca, NpHypoueHb! K rmyOoKHM pa3sIOMaM, KOTOpble CeKyT JPeBHHe OTMO*Ke- 
HHA WU OPpaHHUMBaloT Me3030licKHe rpaOeHbI HU rpaOeH-CHHKJIMHAJNM. 

Me3030lckKue rparuTONAb B Ipemenax CraHoporo xpeOta OOpa3syloT KpyMHbIe 
MaCCHBBI, WOcTHratoulue 4000 Km?, KOTOpbIe YaCTO HMEIOT HEMpaBHJIbHy!0 (OpMy, 
HO B OOULEM BbITAHYTbI B C€BEPO-BOCTOUHOM HalipaBleHHv. BuyTpeHHve 4aCcTH 
KPYMNHBIX MACCHBOB CJIOMKEHbI XOPOWIO PaCKPHCTAJJM3OBaHHbIMU MOpdupoBuy- 
HBIMM PpaHuTaMu, FpaHOAMOpUTaMH, KBapWeBbIMM AHOPHTaMH wu WMOpuTamu. B 
IIPHKOHTAKTOBIX YaCTAX CPeMHe- H KPYMNHOSePHACTHIE MOPMUPOBUHbIe MOPOLET, 
no HaOmoyzenusam TO. K. Ji3eBanHopcKoro, MepexoOAT B MOp*upoBble pasHOBH]- 
HOCTH rulaOuccasbHoro uM CyOByKaHHYecKOrO XapaKkTepa u sdcy3sHBHbIe OO- 
pasoBaHHA, compoBoxyaroulMeca Tydamu. B HeKOTOppixX MaccHBax HaOwloOal0T- 
CA pe3KHe SPyNTHBHBIe KOHTAKTbI C BMEeLLaIOWIMMH KPHCTaJJIMYeCKUMM NOposa- 
‘MM, C OOpa30BaHHeM B SHAOKOHTAKTE JIMIMb y3KOH 3O0HbI Me@JIKO3€PHUCTHIX rpa- 
HHT-NOp@upoB HM rpaHoOsMOpHT-nopdupos. 
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U3 MMeIONLHXCA B JIMTepaType “MpHMepOB, HEKOTOPbie PaSHOBHAHOCTU STUX 
rpaHHTOMAOB OM3KH K OJIOBOHOCHBIM FepUMHCKHM rpaHuToujam Cakcouun, 
Anpten6epra, L[vHBamtbqa H ApyrHX paHOHOB, OTHOCALLMMCA K Tak Ha3biBae- 
MOH ByJKaHHyecKo accouMaunu (Keanequ, Kaooc u IMWtunne), Taxxe BHeq- 
PHBUIMMCA B A peBHHe KPHCTaJJIMYeCKHEe TOM JOKeMOpHA B Mpesemax cpequH- 
HbIX M@CCHBOB 3alaqHOeBponeHcKHX TeplHHHI. 

Ilenouku KpyMHbIxX Me3030HCKHX MaccuBoB CraHoporo xpeOTa pacnosara- 
IOTCA B OCeBOH ero YaCTH HM OOPa3syIOT MOMOCy MpOTAKeHHOCTHIO cBpllie 600 KM. 
Mx BHegpenve no BpeMeHH coBlagaeT Cc OOpas0BaHHeM 3feCb KpyMHoro CBOJO- 
BOrO MOJHATHA CeBepO-BOCTOUHOTO IMIPOCTHpaHHA, pa3syeAlolero CMCTeMbI rly- 


60KHX Me3030iCKHX IIporH6oB, (OpMHpOBaBLIMXCA K 1Ory OT Hero, B KpaeBoH | 


yactu Mouromo-OxotcKoro mosca HM K ceBepy — B KpaeBo uacTu AnfaHcKoro 
ULHTa. 

CpaBHuTeIbHO HeOObUINe Tea Me3030HCKHX TPpaHHTOMOB H3BeCTHEI HU B 
IOKHOM yacTH AsjaHcKOrO ULHTa, re OHH TakKe MpopbiBaloT KpHCTaMYeCKHe 
NOpOsb apxXeA, KeMOpHlickue OCaKH MlaTPOPpMeHHOrO YeXJIa MH KOHTHHEHTAJIb- 
HbIG IOPCKHE OTJIOXKEHHA, BbIMOJIHAIOM[Me MporHObl, HaIOXKeHHbIe Ha JPeBHIOIO 
lwiaTpopMy. 

OmucaHHoe CTpyKTypHoe NomoxwKeHve Me3030lCKHX rpaHHTOHA0B B Mouro- 
J10-OXOTCKOM Nosce HW MpuweratolluX ApeBHAX CTPyKTYpHbIX 30HaX (CTaHOBOM 
xpeOte u AmfaHckom wutTe CuOupcKol MaTpopMbl) He MO3BO/IAeT paccMaTpH- 
BaTb 3TH [paHHTOH bl KaK OOpa30BaHHA, CBOMCTBEHHbIC FeOCHHKJIMHAJIbHOH CTa- 
MM pa3BHTHA STHX TeppuHTOpHH. Buegpenue UX CBA3aHO C HaJIOXKeCHHbIMH 
TCKTOHHYCCKHMH JBHXKCHHAMM Me3030HCKOrO BPeMeHH, BbIPa3HBLIHMHCA B KO- 
POOMeHUM ApeBHHX MuaTpopM u OGacTeH 3aBepWIeHHOM CKMaquaTOCTH pa3JIMy- 
HOrO BO3pacTa H BO3HHKHOBeCHHH pa3JIOMOB, TuIyOOKO IIpOHHKaloulHX B 3@MHYIO 
Kopy. B pesyubTaTe 3THX JBHKeHHM OOpa3z0BasIMCb CHCTeMbI MporHOoB HW acHM- 
MeTPHUHBIX rpaOeHooOpasHbIX BMaHH AMYPCKO-KHTaHcKOrO HJIM BOCTOUHO- 
a3MaTcKoro Tuna (°), BbIMOJIHeCHHbIX KOHTHHCHTaJIbHbIMA HM MOPCKHMH rpy6o06- 
JIOMOUHBIMK HM BYJIKAHOrCHHbIMH Me€3030HCKHMH OTJIOXKCHHAMH (OT TpHaca JO 
BePpXHErO M@€JIa BKJIIOUHTEIbHO), Pa3{eICHHbIe OOWMPHbIMA OO/aCTAMH TOJHA- 
THH WOMeso30licKoro cbyHyaMeHTa. Bo3HHKHOBeHHe BIaIMH aMyPCKO-KHTaHCKO- 
rO THMla MH BHEAPeHHe rpaHHTOB M€3030HCKOrO BPpeMeHH YCTaHOBJIeHO H B Oovlee 
IOMKHBIX OOACTAX, Mpwweraioulux K THxXoMy OKeaHy, B Mpegenax KurtalicKo- 
Kopeticko tuatTpopmMbl u Kameqonuy Kato3uu. 

Ha OcHOBaHHH MMeIOULMXCA MaTepHaJOB MO H3Y4eHHIO Me3030HCKHX rpaHH- 
TouyoB IIpu6aiikanba, Mounroso-Oxotckoro mosca, CraHoporo xpe6ta u Anjan- 
ckoro uluTa ('~*) HaMedaeTcaA OOlad 3aKOHOMePpHOCTb M3MCHeHHA MaclliTaba 
BHepeHHH rpaHHTHOH MarMbl WH ee cocTaBa. Ona BbIpaxkaeTcA B MOCTeMeCHHOM 
YMECHbIIeCHHM Pa3MePOB MH KOJIMYeCTBA TpaHHTOHAHbIX Tel HM MOBbIMICHHH HX Lle- 
JIOUHOCTH B HallpaBJIeHHH OT NOOepexbaA Tuxoro oKeaHa, T. e€. OT OKPaHHHOrO 
mlosca Meso30Hq, THxookeaHCKOro KOJIbia, B rvily6b KOHTHHeHTA, TO MpocTupa- 
HHIO CHCTeMbl M€3030HCKHX CTPyKTyp, HaJIOXKeHHbIX Ha JpeBHee OCHOBAaHHe. 
Takum o6pasom, Bbigqenenupti A. A. ApcenbeBbim B SadaiiKabe cyOuIMpoTHBIit 
«MOAC ULCOUHbIX TOPO» rpaHHTHOrO pxAJa He NOATBepxKWaeTcA NOJyYeHHbIMH 
HOBbIMM JaHHbIMH, TaK Kak OG/aCTb pacIipOcTpaHeHHA WLeIOUHbIX H CyOLLe04d- 
HbIX PpaHHTOMJOB Me3030HCKOrO BO3pacta NpOTArHBaeTca OT Oaccelina pp. LoKu- 
abl u YjbI (CemeHruHckKoi) B CeBepO-BOCTOUHOM HallpaBJIeHHH, B 3alaqHy!o YaCcTb 
AnjaHckoro UHTAa. 

OrMeveHHad 3aKOHOMEPHOCTh CBHMeETeIbCTByeT O MPAMOM CBA3H BHeApeHuit 
TpaHMTHOH MarMbl B KpaeBol uacTH A3MaTCKOrO KOHTHHEHTa C pa3BUTHeM reo- 
CHHKJIMHAJIbHbIX CHCT€EM Me3030HCKOrO BO3paCcTa B 30HE COUJIEHCHHA OKeaHHye- 
CKHX HM MAaTe€PHKOBbIX CTpyKTyp THXoOOKeaHCKOrO KOVJIbILa. 

Kpome stoi o6uleli 3aKOHOMePHOCTH HM3MeCHEHUA COCTaBa TpaHUTHBIX MHTpy- 
3UH HaOmOfaeTCA M HEKOTOPad ApyraA 3aBHCHMOCTb H3MeHeHHA HX COCTAaBa OT 
MOJIOKCHUA TPaHHTHbIX Te/l B Pa3JIHMYHbIX, CPaBHHTeJIbHO MEJIKHX CTPYKTYPHBbIX 
30Hax. Tak, qua Mouromo-Oxorckoro nosca, ake Ha aHHO cTaquM u3y4eH- 
HOCTH M€3030HCKUX TPpaHHTOHJOB, BbIABJIAIOTCA HeEKOTOPbIe OTHUHA B HX XH- 
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IM4eCKOM H MHHE€PaJIbHOM COCTaBe B 34BHCMMOCTH OT CTpyKTYPHOrO MOOKeHHA. 
[IA FPaHHTOMOB, PaCNO/IOHKeHHBIX B Mpewemax mMameosolicKHX TeOaHTHKJIH- 
AJIbHbIX 30H HM BbICTYMOB JOKeMOpHicKoro — Hu>KHeIameosolickoro (byHaMeH- 
a ([IpwapryHbcKkui aHTHKsMHOpHi, See-CenemaxKuncKad 30Ha, TouxuHcKuit 
BIcTyM, XanraHo-BypeuuHcKuii MaccuB H T. J.), XAPAKTepHO CHJIbHOe Mepecpme- 
Me PIMHOSeMOM, IIpH OYeHb MaJIOM KOuIMUecTBe MgO. PasHoo6pa3Hble 0 coc- 
aBy [paHHMTOMJbI, MpOpbIBalolllNe Me3O3OHCKHE OTIOXMKeHHA B Mpeseiax KpyMHbIx 
pornooB, NpHHaqiexaT K MOposaM HOPMasbHOrO pAa, MpHyeM B MeHKOKpaToO- 
bIX Pa3HOCTAX HaOlOfaeTCA HeCKOJIbKO MOBbIINeHHaA ULeO“HOCTb, TaK 4TO 
eKOTOpble H3 HAX OM3KH K WLeOUHDIM rpaHuTaM. Meso30iicKue rpaHUTOUH, 
a3BHTbIe B MpesewaxX JOKeEMOpHHCKOM CKaqyaTou 30HbI CraHoBoro xpeOTa, 10 
OcTaBy TakxKe MpHHaiexkaT K HOPMA@JIbHOMY PAY, HO WIA HHX He OTMeUAaeT- 
A MIOBbILIeHHOrO COfepxKaHHA WLeouel. 

C me3030HCKHMH BHEFeOCHHKJIMHaJIbHbIMH TpaHHTOWaMM pa3JIMuHOrO co- 
TaBa CBA3AHbI KPYyMHbIe OOBAHHO-BOJIbpaMOBble, 30JIOTOPYAHbIe MH A pyrve Me- 
TOpOwKAeHHA SadalikanbaA, Kuralicko-Kopelickot mmatTdopmbl, Kameqonuy 
\AT93HH HW APYrHX palioHoOB; He HCKJIOUeHA BO3MOXKHOCTb HaXOMKMCHHA TAaKUX 
ecTOpOKAeHuH MW B OGsacTH CraHozBoro xpe6Ta. B cBxA3u C STHM H3y4eHHe MHHE- 
aJloro-MeTporpapuyecKHX OCOOeHHOCTeH, XHMH3Ma HM CTPYKTYPHOrO NOMOKeHHA 
a3JIMYHBIX FPaHHTOHOB STOTO THIa HMeeT OOMbIUIOe TeopeTHYecKoe HM MpakTH- 
eckoe 3HayeHHe, 


Tloctynuo 
15 VI 1960 
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Jloxnayn Axkayemun nayr CCCP 
1961. Tom 136, Ne 2 


FEOJOrHA 


A. 3. TASETIMHOB 


HEKOTOPbIE JAHHbIE H3 HCTOPHH PASBUTHA HM)KHENEPMCK HX | 


OTJIOMKKEHHM HA TEPPHTOPHH TATAPHH 
(II pedcmaeaeno akxademuxom A. A. Tpodbumyxom 13 VII 1960) 


B pesyJibTaTe NpocMoTpa pa3spesoB OoIbuUIOrO KOIMYeCTBa OypOBbIX CKBaKHH, 
ABTOPOM ObIJIM MOJIyYYeHbI HHTepecHble, MO €rO MHECHHIO, JaHHble, KOTOpbIe urpa- 


IOT 3HAYMTEMbHYIO POJlb B H3Y4CHHU MCTOPHH UM 3aKOHOMepHOcTeH POpMHpOBa- | 


HHUA COBPCMeHHOrO CTPYKTYPHOTO Jana cTpaTurpapuyeckux KOMIIJIEKCOB OCa- 


jounoro nokpoBa Tatapuu. B wacTosille craTbe M3J1I0OX%KeHbI HEKOTOPbIe aH” 
HbIe, KaCalOulWecA, PIaBHbIM OOpasoM, aHavin3a (pallu H paclipesemeHuA MOLIL- | 


HOCTH CaKMapckoro Apyca, OObeM KOTOPOrO MOKa3aH Ha MpvwiaraemMoH KapTe 
w3onaxuT (puc. 1). 

B npenenax TatapMa cakMapcKHe OTOKeHUA JeNATCA Ha TPH TOPH3OHTA: 
mBarepHHOBBIL, TacTyOCKMit M CTepsMTaMaKcKui. 

Il[pBarepuHOBLIH LTOPH3OHT COKeH MpeHMyLLeCTBeHHO Op- 
raHOreHHbIMH OKPeMHEVJIbIMH JOJIOMMTaMU C MpOCOAMM M3BECTHAKOB, a TakxKe | 
YaCTbIMH M@JIKUMM CTS2KCHHAMM KpemHA. MecTaMM JOJOMUTEI HW W3BECTHAKH 3a- | 
rHNCOBaHbI B BHC MMIIperHallHu, a MHOFa PHic WH AaHrMAPHT OOpasyloT OTAEMIb- | 
HbI€ MpOCJIOH, JIMH3bI WIM rHe3ya. 

Ha noycruuaioulue ncepqoysyMHOBbIe OTIO*KeHUA KapOowa OHM Havlera- 
ioT corviacHo. IlofomiBa WBarepHHOBOrO TOpH30HTa MpOBOAMTCA YCJIOBHO TIO 
BbIABJICHHIO B paspese (bayHbl WBarepHH JIM COMYTCTBYIOWerO EMy KOMILICKCA | 
(payubl, KaK-To: Pseudofusulina krotowi (Schel), Ps. uralica Krot. u ap. Kposas 
ero OTOMBaeTCA MO CMeHe OpraHOreHHbIX JOJIOMUTOB Cy sbc:aTHO-KapOOHaTHbIMH 
M KapOOHaTHbIMH OTJIOXKCHHAMM TaCTyOCKOrO TOPH30HTAa, OTHYAIOWMMUCA Kak | 
JIMTOJOPHYeCKH, Tak MW (ayHUHCTHYeCKH OT NOACTHMAIOULAX OOpa3s0BaHHi. Mott- 
HOCTb FOPpH3OHTAa KONeONeTCA B Mpesetax oT 50 yo 60 M, pee yocruraet 70 M| 
(ckBaxuHa Ne 17, Tetiouickasd moma). 

TacTtyOCKHH YTOpH38OHT NpencTaBeH ABYMA THMaMH OTVIOKe= 
HHH: KapOOHaTHbIM M CyJIb(paTHO-KapOOHaTHbIM. 

KapOonatubli THI NOpox pacnpoctpaveH rlaBHbIM O6pa30M B BOCTOUHO 
yactu Tatapuu (Bs IUlyryposckom, AmbMetbescKoM, SauHcKomM, AkTAallicKoM, 
Ena6yxxckom u Kpacno-bopckom paiioHax) M CJIO%KeH JOJIOMHTaMH B HHKHeH 
yaCTH pa3spe3sa H H3BeCTHAKAaMH — B BepxHel. Cpeyqu JOJIOMMTOB MHOrya BCTpe- 
yaloTCA MpocJion rulca HW aHrHypHTa. 

Cysb(aTHO-KapOounaTHblit THM OTIOX*KeHHM pasBUT KaK Ha BOCTOKe, Tak M Ha 
sanaye Tarapun 3a MCKJIIOUCHHeM 30HbI pacNpocTpaHeHHA BbIMeyNOMAHYTOFO 
Tuna. CoxKeH OH JOJIOMHTAaMH, FHNICaMH M aHrHApHTaMM c peqKHMA eee 
M3BecTHAKOB. MoulHocTh ropH30HTa u3sMeHsetTcA oT 0 no 60 M. 


Tacry6ckue OTJIOXHCHUA COrMIaACHO HaJleraloT Ha MOUCTHJaloOulwve UX nopones | 


WBarepHHOBOrO TOpH3OHTa. 

B MpOTHBONONOXKHOCTh WBarepHHOBOMy YTOpH30HTy, OOpas0BaHHA 9sTOrO 
rOPusONTa PasBUTbI He Ha BCeHl paccMaTpHBaeMoi TeppHTOpHH. OnM OTCyTCTBy- 
OT B CeBepHOH YactH KyiOpiuescKoro paliona (Ha cBoye IluuKaccKoro No,HA- 
THA), re tbayHHCTHYecKM OXapaKTePH3OBaHHbIe HWKHCKASAHCKHE OTVIOMKeHHA 
MepeKpbIBalOT MOpOAbl WIBarepHHOBOrO TOpH30HTAa. Syecb TacTyOcKkHe OTORKe- 
HHA, OUCBHAHO, YHHYTORKEHbI PpasMbIBOM JOKa3aHCKOrO BeKa. OHH Take OTCYT- 
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CTBYIOT B 1ox%KHOH YacTH J[poxoKanoBcKoro, Byuuckoro paiionos Tatapuu u Ha 
ceBepe YJIbAHOBCKOM OOmacTH. 

CoE erp AMTAaMAaKCKHH LTrOpHM3OHT NpescraBeH OpraHoreHubl- 
MH, B pa3HOH CTeMeCHH JOJIOMMTH3HPOBaHHbIMH, MecTaMH MepeXOAMLHMU B JO- 
JIOMUT M3BECTHAKAMH, COep2KalllMMM OCTATKH KOJIOHHaJIbHbIX KOpasoB Orion- 
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Puc. 1. Kapta Tatapcxoi ACCP pacnpegzenenua MmomlHocTH TacTy6cKoro u cTepmuTa- 

MaKCKOrO TOpH3OHTOB, CaKMapCKoro Apyca HWxKHeH mepmH. J — oOnacTb OTCyTCTBHA 

TaCTYOCKO-CTepJIHTaMaKCKHX OTJOMKeHHM, 2 — TacTyOCKO-CTepHTAMaKCKHe OTJOMKeHHA 

MOMHOCTHIO pa3sMbITLI, 3 —3aMaqHad YpaHuila ypHMCKHX OTJOMKeHHH, 4 — 3anaqHaa 

rpaHvia KyHrypCKHX OTMowKeHH, 5 — 3anaqHad YpaHuia apTHHCKHX OT/OMKeHHi, 
6—npopuib no auHun A — B 


astraea Stuckenbergi (Ger.) u gap. Unorga cpequ u3BecTHAKOB BCTpewaloTca 
Mpociow rumca HM anrugpurta. 

BepxXuHaad 4acTb CTepMTaMakcKoro TropH30HTa MoBcIOony pasmbita. M3pecr- 
HAKH MO{Bepra/iucb BbIBETPHBaHHIO, KapCTOBaHHlO H MeCTaMH MpeBpalieHbl B 
Opekuuto. MomHocTbh ropv30HTa H3MeHAeTCA B Mpewenax oT O no 60 M. B palione 
cc. Hypmatst, Akcy6aepo, Uepemuran, Uepgakat u r. Menekecc OHM MOJIHOCTHIO 
OTCYTCTBYIOT. ITO CBUETELCTBYET O HAJHYHM MepepbiBa B OCaLKOHAKOMVJIeHHH 
Ha rpaHv Hw KHeH uM BepxXHel mepmu (*~). 

B cakMapcKHit BeK yCJIOBHA OCaANKOHAaKONJIeCHUA ObIIM BeCbMa He MOCTOAH- 
HbIMH. MenkoBoHbIit MOpCcKOM PexKUM, YHACJIeCOBaHHbIM OT BepXHeKaMeHHO- 
YIOJIbHOH 9MOXH, B KOHI[e WIBAarepHHOBOrO BpeMeHH 3aMeTHO H3MeHHICH. YCH- 
JICHHE BOCXOMAUIMX KOMeOATEIbHbIX JBMXKEHUM CO3qaNI0 HOBYy!O Maseoreorpadu- 
yecky10 oOcTaHoBKy, Panee cylecTBOBaBlllee OTKPbITOe MOpe MpeBpaTHJOCb B 

-8AMKHYTHIM OacceliH JIaryHHO-MOpckKOro THMa, Pe OTMaraiMch MIpeHMyuULecTBeH- 
HO X€MOreHHbIe OCayKH — PHMICbl, AHTHAPUTbI HM JOJIOMHTbI C PeAKMMH TpocJios- 
MH M3BeCTHAKA. 

B Hauae cTrepsMTaMakckoro BpeMeHH Ha BOCTOKe TaTapHu B CBA3H C HeKO- 
TOPbIMH NMOABMKKAaMH [Ha CeMMMeCHTALMOHHOTO OacceliHa 3aMeCTHO HSMECHHJIHCb 
-YCJIOBMA HaKOMJICHHA OCAKOB, Hada OTKNabIBAaTbCA M3BECTKOBbIe WJIbI, (aB- 
1i1H€ JOBOMbHO MOMLHyt0 TOMMY H3BeCTHAKOB. B mocseqHHX BCTPeyalOTCA KOJIO- 
‘HHAJIbHbIe KOpaJJbI. 
|  B 3anagqubix palioHaxX paccMaTpHBaeMOH TeppHTOPpHH B CTepsMTaMaKcKoe 

BpeMA MposouoKasIM CyULeCTBOBaTb JlaryHbl, YHaCJIelOBaHHble OT TacTyOcKoro 
-BeKa, Pe MO-MpexKHeMYy OTKJaqbIBaIHCb KapOOHaTHble MW CyIb(aTHble OcalKu, 
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MOUTH HHYEM HE OTMHUAIOMMeCA OT OCaKOB TacTyOcKOroO TOPH3OHTAa, YTO 3Ha-} 
YNTEIbHO 3aTPYAHACT MpOBeeHHe TpaHHUbl Mey TacTyOcKuM HM CTepJHTaMak- 
CKHM TOPH30HTAMHe 

B kone CakMapckKoro H B Haase apTHHCKOrO Beka TeppuHTopua Tatapun, 
oco6eHHo ceBepHad yacTb MesexeccKo-AkcyOaeBcKkOW empeccun, HCHBbITHIBaJA | 
IIPCHMYLLECTBEHHO BOCXOAAMIME KOMeOATEMbHbIe TBWKEHHA, B PesyJIbTAaTe STO-| 
ro paccMaTpHBaeMad TeppHTOPHA NpeBpaTHsacb B Cylly, B NpexenaxX KOTOpOH 
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CKOQHUH 

Puc. 2. JIutonornueckHi mpodub NO JnHHH A — B ua puc. 1. J — JoNOMHTEI, 2 — M3BeCTHA- 
KH, 3 —YHNCbl H aHIHApHTbl, 4 — JHHHH pa3mbiBa, 5 — rpaHHila MexK]y TOpH30HTaMH 


IIPOMCXOAUJ SPOSHOHHBIM pa3MbIB OTJOXKeHHA TacCTyOcKOro HM CTEPJHTAMaKCKOTrO | 
TOPH3OHTOB. 

Kak BuHO u3 Mpoduusa (puc. 2), MOW,HOCTb TacTyOckOro MH CTepAHTaMaKCKO- 
TO FOPH3OHTOB 3a€KOHOMePHO YBeHYMBAeICA C 3allafja Ha BOCTOK OT 4 Jo 140 M. 
SHaYHTeIbHOe COKPallleHHe MOMLHOCTH B 3allaqHbIX paWOHaXx, Ha Halll B3rnsag, 
OObACHAeTCH B OCHOBHOM pa3MbIBOM, IpOJO/JKaBUIHMCA B TeYeHHe apTHHCKOrO, 
KYHrypckoro H yQHMCKOrO BeKOB. 

Boctounas uactb Tatapuu, mo cBugerenpcTBy M. H. Tuxpunckoro, Bo BTo- 
pOH MOJOBMHe apTHHCKOrO Beka, MocTeleHHO MOrpyKasCb, MOKpbIBaeTCA MpH- 
6pexHOH 30HOM BepxHeapTuHcKoro mops. IlocneqHee B QUJIMMNOBCKOe BpeMs — 
PaclIMpAeTCA 3HAYHTeENbHO Ha 3aMal. B WeHTpasIbHOM uM 3aMaqHOH uactTu Tata- 
puu u Ha ceBepe Menexeccko-AKcyOaeBcKON JelIpeccHu B 93TO BPeMA CyLLeECTBO- 
BaJIM KOHTHHEHTAJIbHbIC YCJIOBHA. 

B KOHUe KYHrypCKOro BeKa OMMCbIBAeMaA TEPpHTOPHA BHOBb HCIBITHIBAeT 
NOJbEM, 3TO IIPHBOLUT K OOpa3s0BaHHlO MepMCKOrO MaTepHKa. 

B Hauase COMMKaMCKOrO BpeMeHH BOCTOUHIC pahOubl TaTapHv HCMBITEIBaIOT 
NOrpyKeHve HW MOKpbIBalOTCA BOJaMH COMMKaMcKOoro OacceliHa. 

B ydumMcKoe BpeMA CeEMHMEHTAIHOHHBIN OaCCeHH 3HAUHTEIbHO pacllupHica 
HW 3allayHad rpanulla ero npoxoyuuia sanaguee cc. Hypsate, busapck nu BocTou- 
Hee cc. Jlanteso u Jly6ba3bI. 

B octabubix palionax TaTrapuu wu Ha cepepe Menexeccko-AKcy6aenckoi 
JelpeccHu B 9TO BpeMa Oblla cylla, B yCJIOBHAX KOTOPOH JO HavaJia HHIpeccHH | 
HWKHEKa3aHCKOrO MOpA MpOHCXOZHO GOpMHpOBaHHe H¥KHEMepMCKOFO © 
peabeda. 

Ha ocHOBaHHH dHaJIM3a H3MCHCHHA MOulHOCTH CaKMapcKoro Apyca B Tata- 
PHH HM B CeBepHol uactH MenexeccKo-AKcyOaeBcKoH JempeccHH MbI MpHXO2HM 
K CJI€QYIOULHM BbIBOJaM: 

1. Bmecto coppemennoii Menexeccko-Akcy6aeBckolt JenpeccHH B TeYeHHE © 
apTHHCKOrO, KyHrypcKoro HM y*HMCKOFO BeKOB CyMIeCTBOBaIO MOAHATHE, Tye | 
HCIBITHIBaJIH Pa3MBIB MOPOMbl TaCTyOCKHX HM CTePJHTAMaKCKHX OTJOKeHHH. STO 
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PHBeO K YMeHLIMeHHIO HX MOMHOCTH OT 4 Jo 20 M, a BceBepHoH4uacT Kyi- 
pieBckoro paliona ([Iuukacckoe NOAHATHE) STH OTJIOMKEHUA YHHYTOXKEHEI MOJ- 
OCTbIO JOKa3aHCKHM Pa3MbIBOM. 

2. PernoHaybHOe NOMHATME B KOH KYHIYPCKOrO BeKa 3HAYHTEIbHO H3Me- 
HJIO paHee CJORKUBUIMHCA CTPyKTYPHHIM NaH cTpaTurpaduyecKuX FOpHsou- 
OB OCafOUHOFO NOKPOBa,OCOOeHHO HHKHENEPMCKHX H KAMCHHOYTOJIbHBIX CTPyK- 
yp B 30HE 1OXKHOFO OKOHYAHHA BATCKOrO Badia, re HHTCHCHBHBIM Ppa3MbIB, O4e- 
HHO, HaYaJICA B OCHOBHOM Mccyie KyHrypCKOro Beka. 

3. B TeyeHHe HHKHEMepMcCKOrO MepHoxa BOCTOUHAaA MOJOBHHaA PoMallKUH- 
KOFO M€CTOPOXKJeHHA HCMBITLIBaIa ONycKaHHe, re paspes HHKHErO OTJENAa 
IEpMH TIpelcTaBseH 3HAYHTEJIbHO MoHee, a 3anaqHaA — NOMbEM M PasMbIB CaK- 
[aPCKHX OTJOMKEHHH, YTO OOYCMOBNNO NOMHOe OTCYTCTBHE aPTHHCKHX UW HH30B 
VHrypCKHX OOpas0BaHuH. 


Teonornueckui MHCTHTY1{ Mocrynso 
Kasancxoro dusvana Akafemuu Hayk CCCPIf’ 7 VII 1960 


WMTHPOBAHHAA JIMTEPATYPA 
1Jl.M. MuponoascKkui, JAH, 58, Ne 3 (1947). 2 H. 
H 


nN. Fepacumoes, 
p. Ectect.-HayuH. HHCT. mpH MosorTosck. roc. yHus., B. 2 (1948). M.TI. BepacosBa, 
y. sam. Kasanck. yuus., 118, KH. 1 (1956). 45. B. Cenuspanosceku i, Cop. reou., 
GopH. 28 (1948). &®W.H. Tuxspuucknit, JAH, 125, No 3 (1959). 
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Jloxaagnn Akagemun nayr CCCP 
1961. Tom 136, Nb 2 


i 
TETPOrPA®HA 


JI. HW. POPBYHOBA 


PACHPEXEJIEHHE OPFTAHHYECKOrO BELWIECTBA BO ®PAKUMAX 
rJIM4H PASHOrO MUAHEPAJIBHOFO COCTABA 


(ITpedcmasaeno axademuxom J. B. Haauekuxneim 18 VI 1960) 


IIpu u3y4eHHH MMHepaJIbHOrO COCTaBa HAKHEMEJOBEIX FIHH CeBepo- -BocrTou- | 
Horo Kapxa3a (') aBTOpOM HaCTOALMLeH CTaTbH ObIIO MOAMeyeHO, 4TO CaMbIe TOH- 
Kue PpakIMU PMH (KOMIOMAHAA H TOHKONeIMTOBad) B HaMOomee CHJIbHOM CTe- 
leHH OOorallleHbl TOHKOANCHepCHbIM OpraHHyecKuM BelllecTBoM. Ha 3To ykasbi- 
BaJIM TEMHO-CepbIH JO YepHOroO IWBeT (PpakUHH UM OTKJIOHEHHE NMOKasaTeNe MpesoM- | 
JIGHHA arperaTOB OPHCHTHPOBaHHbIX YaCTHI OT HOPMAJIbHbIX B CTOPOHY MOBBILLe- 
Hud. Kpome Toro, TepMOrpaMMbI TOHKOMEJIHMTOBBIX (pak HeEKOTOPbIX OOpa3- | 
0B (pPHKCHpOBaH MpucyTcTBHe OpraHHyecKorO BeULeCTBa BbICOKOTeMMepaTyp- | 
HbIM 9K3OTepMHYeECKHM 3PppekToM mpH 575—660°. i 

YcTaHOBJIeHO Takx%Ke, YTO YEPHbIC H3BECTKOBbIe TVIMHbI H Mepresu cpeqHe- 
WM BepXHeaIbOckoro BOspacta, OOaalOlulWe MAKCHMAJIbHBIM KOJIMYeCTBOM pac- 
cefHHoro Outyma A, B ies pa3pe3aX HM2KHEMEJIOBbIX OTJIOXKeHHH MMe- 
IOT MOHTMOPHJIJIOHHTOBbIM COCTAB. ; 

C tembto Oosee Mo_poouoro usy4eHuA OpraHH4yecKoro BelleCcTBa B H3y4eH=| 
HbIX TJIMHaX, JIA HECKOJIbKHX MeIMTOBbIX (pak PIMH MOHTMOPHJIJIOHUTOBO- | 
rO HM FuypocsmosNcToro cocTaBa Obl CieJaHbl OUTYMHHOVIOPH4ecK He aHaJIM3bl. 
PesyJIbTaTbl AHaJIM30B MpHBeAeHb! B TaOM.1, 43 KOTOPOM MOMHO CleaTb CeLy!0- 
ILHe BbIBOJbI: 

1. Coqep»kaHue OHTYMOB B TOHKOMeHTOBOM (pakWHH B HECKOJIbKO pas 
OovIbLUe, 4EM B KPyMHOMeMTOBOK (pakuMM OLHOFO H TOrO %Ke oOpasila. 

2. Butym TOHKON€IMTOBOM bpakuuu — Ooee BOCCTAHOBJICHHBIM 10 cpaB- 
HeHHIO C OMTYMOM KP yNHOMeIMTOBOM (ppakuwuu. Ha 3To yKasbiBaior: Oovlee BbI- . 
COKOe JIA TOHKOMeIMTOBOH tbpakUMM OTHOWIeHMe XOpodopMeHHOrO ZKCTpaKTa 
OuTyMa A Kk cnupTo-6eH30bHOMy, Govlee BbICOoKad cyMMa C + H B 93y1emeHTap- 
HOM cocTaBe OHTyMa M Ooubllee comepxKaHHe B OHTYMe Mace H OCH30/bHBI 
CMOJI. 

3. PpakWHH MOHTMOPHJIJIOHUTOBOTO cOCTaBa cozepxKaT OuTyMa Oovblle, 
yeM (bpakWHu rupocmomuctToro cocTasBa. 

4. B MoHTMOpHOHHTOBO rine O“TyM Gomee BOCCTAHOBJIEHHBI M0 cpaBe 
HeHHIO C OHTYMOM OJMHAKOBbIX (pakUMH FHApPOCMIOAMCTOM PJIMHbI. 

CpaBHHTeIbHO MOBbIMIeCHHaAd OOOralleHHOCTb MOHTMOPHJIJIOHHTOBBIX TJIMH 
OMTYMOM OOBACHAeTCA HX BbICOKOH COpOMMOHHOH cmoco6HocTbIo. Ilo Ton «xe 
IIPHYHHE, BEPOATHO, ITH PIMHbI yep2xXHBalOT erKHe OHTYMBI B OOsbLUeH crenie4 
HH, 4M PHAPOCMMOAMCTHIe TIMI. 

Bo3MOXKHO Tak»Ke, UTO Goee BOCCTAHOBJICHHBIM XapakTep OHTYMa MOHTMO: 
PHJIJIOHHTOBbIX PJIHMH TO CpaBHEHHIO C FHAPOCJIOAHCTLIMH YaCTHYHO OOycOBI: 
BaeTCA pasOyXaHHeM MOHTMOPHJJIOHUTOB. BcweacTBHe STOFO TJIMHbI MOryT CTa- 
HOBHTbCA MeHee MpOHHIaeMbIMH, YTO 3ATOPMAKUBAeCT MPOUecchl OKMCJIeHUA. | 

KatasIuTH¥ecKOe JeHCTBH€ MOHTMOPHJJIOHHTOB JOKHO TaK%Ke HrpaTb 7 
BeCTHYIO POJIb B MpoweccaxX MpeBpalkeHHA OpraHHyecKoro BelllecTBa. | 

Boyiee 3HavHTeIbHaA OOOPalleHHOCTbh OMTYMaMH TOHKOMeIMTOBbIX (PpakILuy 
110 CpaBHEHHIO C KPyMHOMeNHTOBLIMH (B OHOM.H TOM Ke OOpasile) H OObUIAA AX 
432 


Ta6auma 1* 


BuTyMHHOJOrHuecKHe aHaH3bl TIMHUCTEIX (paki pasHoro MHHepadbHOro cocTaBa 
(B MpoleHTax) 


SS a (a 
Tugpocmoyuctie 


MoutTMopHssIOHH- 
TOBbIe — O6p. Ne 1 
Komnouentst o6p. Ne 2 o6p. Ne 38 
<0,001 > 0,001 < 0,004 > 0,004 < 0,004 > 0,004 
MM MM MM MM MM MM 
B cyxoh HaBecKke 
yr 11,35 6,93 Tiel 0,70 1,46 1,33 
TyM A 
JIOPOPOPMEHHEIH SKCTPaKT 0,427 — 0,190 —_ 0,094 0,050 
TIUPTOOCH3OJIbHBI = SKCT- 
pakT 0,329 - 0,432 aa 0,059 0,077 
Tym A+C 
OPOCPOPMeHHEIM SKCTPakT 0,869 | 0,087 0,204 0,056 | 0,099** | 0,017** 
TIMPTOOCH30/IbHbIH = SKCT- 


pak 0,778 | 0,480 | 0,678 | 0,134 | 0,077** | 0,062** 


DQaeMeHTapHpH cocTtaB 6UTyYMa 


Opo*opMeHHIM + SKCTPakT 

; 76,65 (ANS 75, 34. 70,58 (PP TAM 
1 11,10 10,02 10,59 11,38 A OF iho Shh 
) Ectb EctTb Ectb — Ectb — 
APTOOCH3OJIBHbIM SKCTPaKkT 

) 69ye1 65,88 62,22 Aloe — = 
q 8,64 8,64 | 4 9,40 20 — = 
) 0,80 0,24 0,38 (Oaks, ae e.. 

KoMNOHeEHTHEIH cocTtaB OuUTYMa 

cna AS eail 20,86 — — — — 
H30JIbHbIe CMOVJIbI {on Oi 11,81 — — — 
APTOOCH3OJIBHBIC CMOJIbI 04,47 63,34 — — — — 
pasIbTeHbl 11,93. 14,96 — — —- 


* AHaJIM3bI MPOHSBeseHbI B OHTYMHOM ma6opaTopuH. 
* Onpenenen 6uTym C 


“CTAaHOBJICHHOCTb MO2KET ObITh OOBACHEHA TaK2Ke EMKOCTHIO MOPJIOULeCHHA, KO- 
Jan BbIMIe B TOHKHX (PpakUHAX HM MeHBIe B OOWee KPYMHBIX. 

Takum o6pa3oM, o6orallleHHOCTb H3y4eHHbIX PIMH OMTYMaMH H CTeMeHb BOC- 
1HOBJICHHOCTH MOCJIGIHUX 3aBHCHT OT MHHepaJIbHOrO HM rpaHy/IOMeTpHyecKOrO 
-TaBa TIMHHCTHIX MMHepasiOB, OMpeesAIOWUX COPOWMOHHbIe HW KaTaJHMTHUe- 
me CBOHCTBAa IJIMH. 

BpillenpuBezenHHble (bakTbI asIeKO He JOCTATOUHD! AIA TOrO, YTOObI CleaTb 
HMM BbIBOJbI O6ULero' KapakTepa, HO OHH, HECOMHEHHO, IIpeACTaBJIAIOT MHTe- 
> IA pellleHuA BoMpocoB reHesuca He*TH, 4 NOTOMY 3aCJlyKUBaIOT BHHMa- 
A IPH MOCTAHOBKe JaJIbHeHWUX HCCeqOBaHHH B STOM HalipaBJeHUH. 


Bcecow3Hbi HaydHO-HCCIeqOBaTeIbCKHH Tloctynusio 
Teouloropa3BefoOuHbli HedTAHOM HMHCTHTYT 16 VI 1960 


IMTHPOBAHHAS! JIATEPATYPA 
1 J]. UW. Pop6yuosa, JAH, 125, Ne 6 (1959). 
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ITET POF PAH £ | 


JI. H. KAPAKHH u A. T. S3EJIEHCKAA 


M3SMEHEHHE KBAPILEBOTO TIOP®HPA IPH HAFTPEBAHHH 
(ITpedcmaeaeno axademuxom H. B. Beaosoim 15 VII 1960) 


B Apmaucxoh CCP mponsBogatca paOoTb! NO MOMCKaM CbIPbA, IpHroxHoro® 
JIA H3FOTOBJICHHA OFHeYIOPHEIX H37eHH WM MpHMeHeHHA JIA STOM WeM KBap-¥ 
weBoro nopdupa. IlepeqanHupre WIA ucceqOBaHuA B YKpaHHCKHH Hay4dHO-nC- 
CJI€MOBaTeMbCKHH HHCTUTYT OFHeyNOpoB OOpasiibl Noposbl, B3ATEIe u3 J]30pa-§ 
CTaHCKorogMmecTopoxyeHua ApmsaHcKoH CCP, cocTosT u3 OeOBaTOH KpHMTO- 
KPHCTaJIIMYeCKOH MaCCcbl, CJlerKa XKHPHOM Ha OLLyMb, CpelM KOTOPOM BHHBI Ce- | 
ple loslynpospayuple 3epHa KBapiia. Ilopoqa uHorga NO TpeliwHaM OKpallieHa 
THAPOOKHcJIaMu 2%ele3a B OypoOBaTHIH IBeT. P 


Ta6Ouuna ft 


XUMHYeCKHH COCTaB KBapleBbIX NOpPupos (B MpoleHTax) 


eye | SiOz | Al,O,+TiO,| Fe:0,+Fe0 | Cad MgO R:O Than | coc ae 
| 
4 80,96 13,87 O25 0,62 0,46 0,66 3,40 41650 
2 79,85 14,28 0,34 0,50 0,68 0,60 4,00 1660 
a 79,90 13,98 0,20 0,34 AAO 0,20 4,68 14670. & 
4 75,94 14,08 0,48 0,09 OFZ Th 8) AOD _— 
5 OB) Tl 14,86 2,40 0,34 0,19 Syst) A —— 


XHMHYeCKHH COCTaB, uccueqyembIx mpod (NeNe 1—3) npuBeneH B Tau. 1. 
Ton MUKpocKONOM BUAHO, YTO NOpoya uMeeT NOpdupoByto ctpyKtypy. CocrouT} 


METPHUHbIE, YaCTO HMEIOT HAMOMOP@uHbIe OYVePpTAaHHA, HO CHJIbHO OMJIaBJIeHHbIe Ah 
KOppoyupoBanuple. YracaHwe HOpMaJbHOe u cabo BomHUCTOe. Pa3smMep BKpal- 
JICHHHKOB KBapila KovleOuieTca OT 0,3 20 83MM. Muorga BKpalJieHHHKH KBaplla OK> 
Py2KeHbI TOHKOH OTOPOUKOH, COCTOAIMeH M3 MeJIKUX 3epeH KBaplla (puc. ]1—4,fH 
CM. BKJIeHKH K cTp. 312). { 

BplllieyNOMAHYTHIE MaJIONpO3spauHble yYaCTKH WMeIOT TOHKOANCMepcHoe CIO 


ro WesOuKOrO NoeBoro WiMaTa. CBAsyloulad Macca COCTONT H3 MeJIKUX, Helipas}ley 
BHJIbHOM (OPMEI, Kak Obl KOPPOAMPOBAaHHbIX SepeH KBaplla, pexke — xasleqoHayh 
pasmepom oT 0,01 go 0,08 um. IIlpomexyTKku mMexay 3epHaMH KBaplla 3amouHe 
HbI MeJIbUaWIHMH Oe€CUBeETHBIMM, AHH3OTPONHEIMH OOpa3s0BaHHAMU C MOKa3aTey 
JIeM ipeyiomienua 1,565 + 0,002 u Hu3KyuM JBOMHEIM yyenpenommeHuemM. Ips 
HaviekaT OHH KaOwHHHTY. B MeHbIeEM KOJIMUeCTBE NPHCyTCTByIOT OOpa30Baye 


ME€HbIIMM MOKasaTeseMs Tipenomienua 1,541-+0,002 u oueHb cuaObiM JBOMHDIMP 
JyyenpenomienveM. II[pHuanmexaT onu ramtya3suty (1). B Bune eHHHIHBIX 
SepeH BCTPeyeH HJIbMeCHHT, YACTHUHO MepellequInli B eMKOKCeH. 


IIpH 9eKTPOHHOMHKPOCKOMHYeCKOM HCCIEMOBAHHH TVIMHUCTOM COCTaBJAIO- 
aH (A. MW. Kosaes) 6blim OOHapyKeHbl velyHKU KaOJIMHUTa HW TpyOouKH ras- 
a3uta (puc. 2). Ha TepmorpamMMax, BBYLy 3HaYHTebHOrO KOJIMYECTBa pa3HO- 
PasHbIX MHHEPaJIOB, HET Pe3KO BbIPaKeCHHbIX 9HIO- H 9K309¢exTOB. I]iaByaa 
uBaA SHOSppeKTa Ip HH3KHX TeMMepaTypax, OYeBHZHO, BbIsBaHa ToTepeli 
bl B rawlyasuTe u cepuulnte. Hannmune kaoJMHUTa B UCCeEqyeMbIX Npobax 
JTBepxaeTCH TepMorpaMMaMH, rye HaOsOfaeTCA cia60 BbIpaxKeHHbIH 9H- 
sddekt mpH 613—635° vu asK30ad@dext npu 1100—1145°. 

Ha ocHOBaHHH MOJYYeHHEIX JAHHbIX OMHCHIBAeMBIe OOPasiibl MOPOLbI MOXKHO 
HeCTH K KBaplleBoMy Tlopdupy, B pesysbTaTe THAPOTepMAaJIbHbIX MIpOueccoB 
JIbHO KaOJIMHH3HPOBaHHOMY H OKBapllOBaHHoMy (?,°). 

STO ONpeeseHHe MOATBepxKMaeTcA TakxKe JaHHbIMA XHMMHYECKOTO aHaJIN3a. 
TaOj1. 1 Qld CpaBHeHHA MpHBeeH XHMHYECKHH COCTaB He€H3MeCHCHHbIX KBap- 
BbIX Nopdupos (Ne? 4 uv 5) (7). U3 NpHBemeHHbIX JaHHbIX BUHO, YTO B OMNHCHI- 
€MbIX HaMM OOpa3iax HaOwilojaeTcA NOBbIIeHHOe KOHUeCTBO SiO,, CaO, 
sO vW TOTepH Mocwie MpOKaJIMBaHHA WH MOHWKEHHOE KOJIMYeECTBO WeoueH 
HCJIOB 2Kee3a. . 

Ha6smogaetcaA 3aBMCHMOCTb Mex Jy KOJIHYUECTBOM Leouel B HCCJIeOBaHHbIX 
o6aX KBaplleBoro nopdupa u orHeynopHoctTh1o. C yBemHyeHHeM KOJIHUeCTBa 
eoueH OrHeyMOpHOCTbh yMeHbwUaeTcs. 

Tloce HarpeBaHua OOpa3oB npu 1450° nox MukpCcKONOM BHZHO, ITO BKpali- 
HHHKH KBaplla pa3sOuTbI CeTbIO TPeLLHH Ha OTJEJIbHbIe OCKOJIKH. SepHa KEaplla 
PYXKeCHbI, a TPeCLWMHbI B HHX 3alOJIHCHbI Me€TAaCTAOHJIbHbIM, BHeLWHe OeccTpyK- 
PHIM KpucToOasmuToM (*). Bpipuime BKpanJIeHHHKU MOeBOrO LiMaTa MpHoope- 
1 KPHNTOKPHCTasIMyeCKOe CyIOMKeHHe. SepHa KBaplia HU XasleqoHa CBASYyIOULeH 
ACCHI MOPObI NepeliiH B MeTaCTAaOHJIbHbIM, BHELIHe Oe€cCTPpyKTYPHbIM, a TaK*KE 
aHHSOTPOMHEIN B-KPpHCTOOaIHT, a KaOJIMHHT HM aJlJlya3vT — B CTeKJIOBHAHOe 
KPHMTOKPHCTaJIMYeCKOe BeLLeECTBO. 

Tlocne HarpeBanua pu 1650° uccneqoBaHHble OOpa3iibl NOPOAb! ONMABHIMCb 
TIPeBpaTHJINCh B semelwikKH, COCTOAT OHH H3 OeOH CTeKJIOBHAHOM MaCCbl, cpe- 
[ KOTOPOH BHAHbI TaKOrTO %Ke WBeTA, OCTPOYFOJIbHOH COpMbI HEOMJAaBJICHHbIe 
lacTKH, pa3MepoM 70 3—4 MM, BO3BBIIMAalOUlHecA Haj, OlaBJIEHHOH MaCcOH Ha 
—2 mM. Ilom MukpocKkoNOM BHAHO, YTO OCHOBHAA Macca OOpas3ila COCTOHT U3 
JIMKAaTHOPO CTeKJIa, MOKa3aTeIb CBETOMPeJIOMJICEHHA KOTOPOTO KOWIeONeETCA OT 
476 no 1,474. B cTreksOBHHOM BelLleCTBe BHHbI: KPHCTOOAJIHT, MYJIJIHT HW Ma- 
MpospayHble yuaCTKH KPHNTOKPHCTaJIMYeCKOrO CJIOKeHHA. 

B-KpHcTOOaIHT YellyiuaTbI, AHM3OTPOMHbIH, C HOPMAJIbHbIMM NoKasaTess- 
a upenomuenua: V, = 1,487, N, = 1,484, o6pasyer mapamopdosbi No BKpali- 
*HHHKaM KBaplla. Tlapamopdossi 3TH OKPy2KeHbI TOHKHMH Kae€MKaMH IWHpH- 
4 70 0,04 mM, cocTosmuMu u3 urobuaTorO KpucTobamuTa (°,°) H CTeKIOBHI- 
ro BeulectBa. Mrowouku KpucTOOaHTa BLITAHYTHI MepMeHTHKYJAPHO KOHTY- 
‘M Tlapamopdospr (puc. 3). 

Masgonpo3pauHpe yuacTKH (ObIBLIHe TCeBAOMOpMo3sbl NO BKpallJieHHHKaM 
I€BOTO INaTa, COCTOAULMe NO HarpeBaHHA H3 KaOJIMHHTA, KBaplla HW, OTUACTH, 
PULMTa) CHbHO KOPpOmMpOBaHb!, pasMep UX KOeOueTcA OT 0,03 yo 2 mM. 
ICTOAT OHH H3 MeuIbUafIMX HrOMOUeK MYJIJIHTa HM CTCKJIOBMHOrO BellecTBa. 
"MapHbiit (") MoKa3aTeb MpemomMmenua ux KOmMeOeTcA OT 1,535 yo 1,540. 
Tepudepuu yuacTKOB pa3Mepbl KPHCTAaJJIOB MYJIJIHTa YBeJIMYMBAaIOTCA, MU OT 
\KUX Y4YaCTKOB BO BCE CTOPOH! pactyT ToHYaluHe (70 0,005 Mm) urovloukKH Myi- 
Ta, AmHHON 720 0,12 mM (puc. 4). BenencTBHe HaJIMYHA MyJIJIHTa ONHCAHHBbIC 
‘aCTKM (ObIBLIMe BKPalJICHHHKM MOeBOrO WllaTa) MeHbINe H3MeHAIOTCH TIpH 
HCTBUM RBbICOKOM TeMMepaTypbl H OOpa3yIOT OTeIbHBIE Ooee OrHeyNOpHIe 
‘aCTKM, Pa3JIMYHMbI€ MaKPOCKOMMUECKH. 

B cBsa3yloleH Macce, COCTOsIMel u3 OecUBeTHOrO CTeKJIOBHAHOrO Bellecrna, 
(cCTaMu HaOwtOLalOTCA OKPYrJIOH HW OBaJIbHOH (OPMbI yYaCTKH, pa3sMepoM JO 
12 MM, pencTaBeHbI OHH B OMHUX CJIyGaAX YELyHYATbIM AHH3OTPOMHbIM 
xpHcTOOaIMTOM, B APyruxX — X%KeJITOBATLIM CTEKJIOM C MOKasaTeJIeM CBeTOMpe- 
MJIeHHA, KONeOmOUWMMCcA OT 1,503 go 1,512. Oru yyacTku cTeKJOBAZHOrO 
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BeULeCTBA AHM3OTPOMHbI, palMaJbHO-syyncToro crpoeHua. B MapaJebHO 
CBeTe IIpH CKpeUleHHbIX HUKOJIAX B HHX BHJ\CH TEMHBIM KPeCT, He CMeLILarlonluic 
Ip BpallleHuu CTOMKa MHKpockona. B WeHTpasbHOM YaCTH TAKHX yIaCTKOB BU] 
HbI 3aPOJbIllleBbIe KPHCTaJIbl 3Be32000pa3sHOH, HHOra HHO COpMbI, OT KOT 
PbIX BO BC€ CTOPOHbI OTXOAAT HTOMOUKH MyJuTa (°). Hammune noceqHHX, our 
BHO, WH BbISBaIO AHH3OTPONHIO BMelLalOllero HX CTCKJIOBHAHOTO BelLecTBa. 
Kak moka3aiu jaOopaTOpHble TEXHOJIOPHYeCKHe HCIbITAHHA, H3 ONMCaHHON 
KAOJIMHH3MpOBaHHOrO HM OKBaplOBaHHOrO KBapleBoro Nopdupa, MpH fobaBK 
B wuxtTy 20% orHeynopHo rump Uacos-ApcKoro mMecTopoxK,eHHA, MOKH 
M3NOTOBJIATh NOJYKHCIbIM WaMOTHbIM OrHeyMop Ksiacca «B». 


YkpaHHCKHH Hay¥HO-HCCJleqOBaTeJIbCKHM Tlocrynuso 
HHCTHTYT OrHeynopos 15 VIT 1960 
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ITET POT PA®H A 
| MN. &. CONKO, B. H. BEJIAEB u I. B. )KHJIEHKOB 


' HEKOTOPbIE JAHHbIE O MATMATHYECKHX MOPONWAX 
- OCHOBHOFO HW YJIBTPAOCHOBHOrO COCTABA B 1O)KHOH YACTH 
BOPOHE)KCKOM OBJIACTH UW UX METAJIJIOTEHHV4ECKOE 
3HAUEHHE 


(IIpedcmaeaeno axademuxom J. C. Kopacuncxum 17 VI 1960) 
' [Jo nocweqHero BpeMeHH CUHTAIOCb, 4TO CBOLOBaA uacTH BoponexcKoi an- 
‘eKJIM3bI CJIOMKeHAa JOKeMOpHiicKMMH TpaHHTaMH HM IpaHUTO-rHelicaMu, Tepe- 
(PbITBIMH YeXJIOM OCAMOYHbIX MaJleCOSOHCKHX WH Me€30-KaHHO3OHCKHX OTJIOMKeHHi. 
) ctpoeHuv 2oKemOpuiickoro byHaMenTa CyJHJM JIMYIb 10 BbIXOJaM rpaHHTOB 
[ rpaHuTO-rHelicoB, OOHapyxXenHbIx B MolMe Jlona, y cc. Pycckad u YKpanu- 
kaa Byfimoska uw Caunyxa (Uapauxos, 1857 r., A. A. J[yOaucxui (') u 
3. H. Jlogounuxos (*)). Tlocrapnennpie B 1957 r. KypcKolt reodbusnyueckoli aKcrie- 
[MIHeH B 1OXKHOH YacTH BoponexKckKOH OO., T. €. B CBOE WH MPHCBOROBbIX YaCcTAX 
30pOHEKCKOH AHTeKJIN3bI, reodu3snyeckue paOOTbl BbIABHJIM pA aHOMasui, 
XOYCJIOBJICHHBIX CJIOXKHbIM TeEOJOPHYeCKHM CTPOeHHeM JOKeMOpHHicKOrO WOKOMA 
1 TlepeKpbiBarollero ero oOcafouHoro yexJia. Pas6ypHBaHve 9THX aHOMaJHH, 
layaToe BopoHexkcKOH KOMIJIeKCHOH reo/loropasBeqOUHOK SKCMeMUMeH B KOH- 
re 1958 r. uw NposouwKarlolleeca B HACTOALLee BPeMA, aslO MHOTO HOBBIX KpaliHe 
[HTepeCHbIX MaTePpHaJIOB O CTPOCHHH JOKeMOPHHCKUX UM Mameo3s0ricKuXx oOpa3o- 
jaHHM, Pa3BUTbIX B 9TOH yacTH PyccKou muaTdopmbl. Yka3aHHbie aHOMAaJINH, 
cak WM MpemMouaraocb, B OOJbUIHHCTBE CJly4aeB BbI3BAaHbI MarMaTHYeCKHMH Te- 
[aMH OCHOBHOrO COCTaBa, Pa3BHTbIMH BOJIb ONpeeJICHHbIX JIMHHH CeBepo-3a- 
laiHoro (B OOueM) MpoctHpaHun. B pesybtaTe OypeHuA, MpoBeseHHOrO K Ha- 
TOAULeMy BpeMeHH B pationax Hy»xuHero Mamona, Iletposxu u Benoroppa—Ba- 
(OBKH, YCTAHOBJICHO, YTO MarMaTHYeCKHe MOPOsbl OCHOBHOLO H yJIbTpaOCHOBHO- 
‘0 COCTaBa pacIipocTpaHeHbI Kak B JOKeMOpHiicKOoM (yHaMeuTe, TaK HB Ilepe- 
(PbIBaIOWIMX e€FO MavleO3OHCKMX OTJIOVKEHHAX, OTHOCHMBIX, NO py aHHbIx, 
‘ BepXHeMy JeBOHY H, BO3MOxKHO (no A. A. Jly6aHcKomy), B HeKOTOpOH yacTH — 
{ H43aM KapOoua. TakuM o0pa30M, BCKPbITbIe B HaCTOALLee BPeMA B 1OXKHO Ya- 
TH BopoHexKcKOH O6slacTH H3Bep2xXeHHbIe MOpObl OCHOBHOPO UH YJIbTpaOCHOBHO- 
‘0 COCTaBa MIO YCJOBHAM 3aeraHHusA, MO MpOMCXO*KeHHIO HW MO BO3SpacTy pacia- 
‘aloTcaA Ha yBe rpynnb. B neppyto rpyniily, pasBuTylo cpequ JOKeMOpHlicKHXx 
OpasoBaHWli, BXOAAT HHTPy3HBHbIe MOpOsbl MpeuMyllecTBeHHO raOOpoBoro 
octaBa. Bropas rpylila OCHOBHbIX MarMaTHYeCKHX MOpoy MMeeT MaleosolicKHi 
(o3pacT uM TpefcTtaBseHa Zua0a3zaMu. 

J\ua6a3bl pasBUTbI B OCHOBHOM B paiione Huxnero Mamoua, HO KOpa BbIBeT- 
\MBaHHA UX, B 3HAYMTEbHOM CTeMeHH, MO-BHAHMOMY, IlepeOTJIOXKeHHAaA, BCKPbI- 
‘€ PAJOM CKBaXKHH TaKKe K 1Ory H BOCTOKY OT 9TOrO MyHKTa. Paspe3 ocagqouHoro 
toxpoBa BoponexcKoli aHTeKJIM3bI, BKOYAIOULero WHaOasbl HM KOPy UX BbIBET- 
)MBaHUA, Ha STOM YUACTKE BbIFIAAUT CenyIoulHuM OOpasom. Iloy yerBepTH4aHbiMu 
‘yrIMHKaMU HM HEOreHOBBIMH TeCuUaHO-FJIMHHCTHIMU OTJIO*KCHAAMH 3aJleraloT Bep X- 
[€EMEJIOBbIE OTJIOXKEHUA, MIpescTaBseHHbIe NecKaMu u TMcdMM Meso. Iloy HuMH 
lexKaT BbIeenHpie A. A. JI yOAHCKHM M@MOHCKHE CJION, BKJIOUAaIONLMe TecuaHo- 
‘AOJIMHOBY!O HM MeCTPOUBeTHYIO TOVILLy H OTHOCHMBIe, NO NOCJeqHHM JjaHHbIM, 
:BepXaM BepXHero JeBOHAa. OTH 2%Ke COM BKJMIOUAIOT B-CeOA WMa0asbl UM KOPy HX 
ibIBETPHBAHUA. OOILaA MOU[HOCTh MaMOHCKHX CJIOB KoseOuleTca oT 10 no 50 M; 
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3 HHX Ha JOO WHa6a30B NpuxogutTca oT 9 yo'1l5 M. B BepxuHew actu NoTOKa 
a UHOra HU Ha BCIO €fO MOMLHOCTh AMaOa3bl OOBIYHO HHTCHCHBHO BbIBeETPeHEl 
TIPEBpallleHbl B KPaCHO-Oypble KAMHEMOOOHBIG; TIMHHCTHIE MOpOAbI, HeperKi 
He COXpaHAIOWNHe PeIMKTOB MepBHYHOrO CTPOeHHA. 

B pesyibTaTe HU3yYeHHA MO] MHKPOCKOMOM yCTaHOBJeHO, YTO 2MaOa3bl AB 
JIAIOTCA HEOHOPOAHBIMH TO CBOMM eTporpaduyeckuM ocoOenHocTam. B went; 
paJIbHOM uacTH MOTOKa AuaOa3bl, KaK NpaBHlO, OOaqaloT MUKPOJOJIEPUTOBOH I 
MHTepCepTaIbHOH CTpyKTYpOH HM MHOrga MopdupoBbim cTpoenuem. Bxpamuiex| 
HUKH pa3MepoM OObIdHO He Oovlee | MM, IpHHaqwexKaT NaOpaqopy 40 OuTOBHUTY 
(No.Nt 60—70) u, pexke, MMpoKceHy-aBruTy. OcHOBHaA Macca CJIOx%KeHa JelcTaMy 
Ivlarvoksa3a (madpagop NeNe 50—60) u HempaBHJIbHOTaOJIMTYAaTbIMH 3epHaMH IIH} 
pOKceHa, HepeqKO 3aMCLLCHHbIMH XJIOPHTOM. XJIOPHT HallesO 3aMelaeT U BYU 
KaHMYeCKOe CTEKJIO B pa3HOCTAX C HHTePCepTabHOH CTpyKTypoH. IIpucyterBy| 
€T TaKXK€ M@rHeTHT B BHe M@IKHX 3epeH. | 

B uuKkueli u BepXHell YacTAX MOTOKAa MOpOsbI CofepxKaT OOMbIUIOe KOMH4ECTBE 
3aMeLLCHHOFO;XJIOPHTOM BYJIKAHHYeCKOrO CTeKJIa, BCJIeACTBHe 4Yero B KpalHy? 
clyyaix lmpHoOperaioT ruaIMHOBy!O CTpyKTypy OcHOBHOH accel. JlelicTbt coc 
CIOPHTH3HPOBaHHOrO VM HHOra XJIOPHTH3HpOBaHHOrO MarHoKsa3a COCTABJIAIOT 
B 3TOM culydae oT 10 40 30% OGbema nopog. IIupokceH NouTu Haleo 3ameller 
xuloputToM. Uacro B THX MOposax,HaOMOLAlOTCA OKPYTVIble MHHAJIMHbI, BbIMO 
HeHHbI€ palNasIbHO-sIYYHCTLIM XJIOPUTOM. B HacTOAee BPeMA TpyAHO c yBepeH! 
HOCTbIO PCLIHTb BOMpoc O TOM, ABJIAIOTCA JH STH WuaOasbl scpipy3HBHEIMH OG) 
pa3sOBaHHAMU WIM CJlaraloT rHumaOuccaJibHylO M@KIMACTOBy!lO 3alexKb. Oak 
CaM (pakT HX HaXOKJeCHHA Cpe BePXHEJeCBOHCKHX OTOMKeHHH MpescTaBlae 
HECOMHEHHbIM MHTepec. 

Marmatuyeckve NOpogbl OCHOBHOTO M YJIbTpaOCHOBHOrO cOcTaBa, 3avlerato 
ULHe CpelH KpHCTaWIMYeCKUX MOpO, AOKeMOpHA, BCKPBITbI CKBa2KHHAMH B palit: 
oHuaxX Hwxuero Mamoua, Ilerposku u Benoroppa. 
' Han6oupliiee KoMYeCTBO JaHHbIX MosyyeHO m0 patony Huskuero Mamoua 
re OHH HM Te Ke CKBayKHHbI MepeceKaloT Kak OMMCaHHble BbIlle THaOa3sbl, Tak 
3aleraiollWe B MepeKPbITbIX ULHTPOBCKHMH CJIOAMH BepXHero JeBOHa JOKeMO 
PHHCKUX KBAPI€BO-OHOTHTOBBIX C/laHWlaX Tela MarMaTHYecKHX MOpok OCHOBHO: 
rO HW yJIbTpaOcHOBHOrO cocTaBa. B HacToslee BpeMA B 9TOM paHOHe BCKPBITC 
TPH Tela, paCMOJOKeHHEIX [pyr OT Apyra Ha paCCTOAHHHM B HECKOJIbKO KHUJIO! 
MeTpos. B cTpoeHHH 9THX Te y4acTBYIOT rOpHOeHAUTEI, radOpo, raOd6po-Ho! 
PHTbI, raOOpo-HOpHTbI, B KpaeBbIX YaCTAX CMCHAIOWMeECA JHOPpHTaMH UM KBap 
WeBbIMH JMOputTamu. O copMe vu ycJIOBHAX 3a/leraHHA Te STHX MOpoOX MOKa Hel 
JOCTOBEPHbIX JaHHbIX. CKopee BCero OHH MpeCTAaBJIAIOT MEX*KMMJIACTOBbIe 3aJIeKHy 
XOTA H€ HCKJIOUCHA BO3MOMKHOCTb UX WITOKOOOpa3sHoro 3aleraHua. 

CBxa3aHHble M@KZY CoOo MocTeneHHbIMH Mepexogamu ra66po, ra66po-qM04 
PHTbI MH raOOpo-HOpHThI MaKPOCKONHYECKH MpeCTaBIAIOT CpeHe- HIM MEJIKO 
3ePHUCTbIe, HHOra C MOPPHpoOBbIM CTPOeHHEM MOPObI TEMHO-cepolt UH TEMHO 
3eJICEHO-cepOH OKpacKH. 

B coctaBe ra66po NpucyTCTBYIOT Marnoks1a3 (IIpeHMylecTBeHHO aOpazop 
OMTOBHHT), MOHOKJIMHHbIM MMpOKCeH pia aBruTa, HHOra B TOM UMM MHOH cTes 
Nl€HH 3aMeULeHHEIM poroBoH OOMAHKOH, allaTHT HM MarHeTHT, H3peqKa KBapLy 
B aMPHOOJIM3HpOBaHHBIX ra6Opo HaGmosaioTca cybPpugzE. B HeKoTopbIx cury4a- 
AX IIMPOKCeH HJIM poroBad OOMaHKa 3aMelilaioTcA OMOTHTOM. CrpykKTypa Mopog| 
Yallle BCerO MaHHAMOMOpHOsepHUCcTaA, HHOrZa NoppPupoBuyAHaA WAM MOMKH+ 
JoopuToBax. Hepegzko B ra66po KpOMe MOHOKJIHHHOrO MMpoKceHa HaGutofaercs 
pomOnyeckHi NHpoKceH (runepcTeH, HHOrya OpOH3HT), IpH yBemM4eHHH cozep- 
2%KaHHA KOTOPOrO NOposb MepexoyAT B raOOpo-HOpuTH!. PomMOmgeckHe HW MOHO- 
KJIMHHbI€ MMpOKCeHbI HM B raOOpo-HOpuTaX MHOra 3aMelllaoTcs poroBolt OOMaHy 
KOH. B ra66po-qMopuTax MWiarMoksa3 MpHHaliexKuT anfesuuy (NeNe 35—50), 
Crpyktypa ra66po-quoputoB uHorga ra6OpoBas, MHOrya rumugqHomopdxosep- 
HUCTad WIM Nopbuposuguan. B HeKoTOpbIX CAyYaAX HaGOZalOTCA OTYeTMBO 
BbIPaKeHHbIe CTPyKTYPbl TEYEHHA, a HHOra IIPHCyTCTBYIOT MeIKHE KCeHOJIMTHI 
KBapIleBO-6HOTHTOBbIX CJIAHILeB. ; 
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CrpyKTypbl TeYeHHA elle Oolee XaPaKTePHI DIA DHOPHTOB, BCKPbIBaIOMUXcHA 
®B epudepHyecKHX YaCTAX s3avlex*Kelt OMNHCbIBACMbIX MArMaTHYeCKHX ‘ Mopog. 
_ J\Mopurel cocToat u3 MuarvoKsiasa (NeNe 35—40), oObl4Ho CocclopHTH3MpoOBaH - 
‘HOO HJIM CepHUMTH3HpOBaHHOrO, MHpoKceHa (AMOMCHa WIM aBruTa), B HeKOTO- 
PbIX CyYaAX YaCTHYHO UJI MOJIHOCTbIO 3aMelI\eHHOrO poroBol OOMaHKOH, MO 
KOTOPOH B CBOIO OYePeb PasBUBaeTCA OHOTHT, MarHeTHTa, allaTHTa HW WupKoHa. 
Hepeqko BcTpeyaeTcA TakKxKe KBapll, Mp YBeIMYeHHM COJepxKaHHA KOTOpOrO 
MOpOMbI NepexogZAT B KBaplleBbie WHOpuTs!. LopHOJleHquTb! MakpoOcKonMuecKu 

NIpeACTaBAIOT KPYINHOSEPHHCTHIe TeEMHO-3eJIeHbIC MOPOAbl, B KOTOPbIX XOPOLIo 
SAMCTHEI MIpH3MaTHYeCKHe KPHCTaJWIbl pOroBoh OOMaHKM pa3Mepom jo 1 cm. 
B OTjeubHbIX y4acTKax B STHX MOposax HaOOAaeTCA TycTad BKpalJIeHHOCTb U 
IMoobpasuble BbifeseHua cysbdugos. [lof MuKpOcKONOM BHAHO, YTO MOpOgbI 
Ha 70—80% cocToaT 43 poroBoli OOMaHKH, B KOTOPOH MpHCyTCTBYy!OT pesHKTO- 
Bble 3€PHa MOHOKJIMHHOFO HW MHOrfa poMOnyecKoro NMpoKceHa. SepHa cysbibu- 
JOB pa3BMBaloTCA B NpOMexKyTKaX Mex Ly 3epHaMH am@uOoua WIM Mo TpelkuHaM 
CiaiHocTu B MocweqHeM. Kpome cyJbPHAOB B OTACIbHbIX CJLYGaAX MpHcyTCTBy- 
eT MarHeTHT, IpHueM HHOra HaOsIOJaercA ero 3amMelleHHe cyibpunamu. M3y- 
HeHHe CyJbPUOB B OTPayKeHHOM CBeTe NOKa3bIBaeT, YTO OHH PaBHbIM O06pa30m 
MpeAcTaBueHb! MMpHTOM. OfjHakO KpOMe Hero Pa3BUTbI TAKIKE XaJIbKONMPHT U 
THppOTHH. 

OjHOH M3 CKBaxKHH, KpomMe TOrO, HOACe4eHEI *KUJIbHEIC rad6po (6eep6axu- 
Th), OOMaalOulMe Me/IKO3CPHHCTbIM CTpOeHHeM H COcTOALIMe Ha 60—75% us 
Haarnoksa3sa (NeNe 40—50), MoHOKIMHHOrO HM HHOrga poMOnyeCKOrO NMpoKceHa, 
YaCTHUHO 3aMeWLeCHHOrO pOroBol OOMaHKOM, MarHeTuTa uM allaTutTa. B HeOoJIbuIOM 
KOJIMYeCTBE BCTpeyaloTcA TakxKe MOpPHPOBHAHbIe BbIeeCHHA MOHOKJIMHHOTO 
MupokKceHa pa3mepom Jo 0,5 MM. 

Bce oXapakTepH30BaHHble pa3HOCTH MHTPy3MBHbIX MOpO, 3a HCKIOYeHHeM 
*KUJIBHBIX raOOpo, CMeHAIOT Apyr Apyra B ONpeeeHHOM NOpAKe, Kak B OTJeNb- 
HbIX CKBAX%KMHAX, TaK HW MpH Mepexose OT OMHOM CKBaxKMHbI K Zpyrou B mpesentax 
omHOrO Mpodusa. Takad cMeHa Nopoy cBaA3aHa C OCOOCHHOCTAMH CTPOeHHA CJIO- 
KCHHbIX MMM TeJI, ITO MOMYepKMBaeT, M0-BHMMOMYy, HX MceBLOcTpaTHpuLupo- 
BaHHOCTb. B WeHTpaJIbHOH 4aCTH TeJla, BCKPbITOrO Ha CEBEPHOM y4aCTKe pakioHa 
H. Mamowa, pacipoctpaHeHbl MpeHMylllecTBeHHO YToOpHOJIeHJMTbI, KOTOpble 
SIMKe K TepudepHu CMeHAIOTCA HOPMaJIbHbIMH ra66po u raOOpo-HOpuTamhH, 
BaTeM raOOpo-7HOpuTaMuM WM, HaKOHell, AHOPHTaMH HM KBapleBbIMA AMOPHTaMH. 

Oa Ooslee WIM MCHEE OTYETIMBO BEIPAaKeHHAA 3AaKOHOMEPHOCTH, OWeBHTHO, 
JOBACHACTCA ACCHMHMALMeH radOpoBolt MarMOM BMEelLaloulux MeTamMopduyecKux 
4 MHTPy3HBHEIX NOpOl, rpakuTOMHOrO, B WeOM, cocTaBa. BMecTe c Tem yepeno- 
3aAHHe B HEKOTOPHIX CKBaX%KMHAaX MOPOL pasH4YHOrO COCTaBa MOXKET ObITb BbI3Ba- 
4O MOO rpaBUTallHOHHOK Wudhepeniualtnelt, MOO MOCMeEAOBATebHbIM BHELpe- 
HHe€M Pa3JIMYHbIX NOP MarMbl U3 rlyOMHHOrO OYAara. 

B patione Ilerpopku cKBaxKHHOH B KPHCTaJJIM4eCKUX CJlaHiaX BCKPbITbI 
‘MJIbHO H3MCHECHHBIE MOPOAb yJIbTpaOCHOBHOrO HM OCHOBHOFO COcTaBa, IIpeycTaB- 
T€HHbIe Ce€PNeCHTHHO-aKTHHOJIMTOBbIMH, CePMeHTHHO-TaJIbKOBbIMH, AKTHHOJIMTO- 
BbIMM HM KapOOHATHO-XJIOPHTO-aKTHHOJIMTOBbIMH Moposamu. Kpome Toro, Bcrpe- 
[alOTCA TOPHOMCHAUTbI HW CHJIbHO H3MCHCHHbIC POrOBOOOMaHKOBbIe ra66po. Bee 
TH MOpPObl OGJIaqaloT TeEMHO-3eIeHOH OKPaCKOM HM BOJIOKHHCTbIM CTpOeHHeM. 

TopHOeHIUTHI, BCTPeYeHHbIe B HWKHEM YaCTH paspe3sa, OTMHUAIOTCA OT aHa- 
IOrHUHBIX NOpos, OOHapy2KeHHbIX B palione H. Mamoua, MpucyTCTBHeM cepreH- 
‘Ha WM aKTMHOMUTAa. CocToaT Onn Ha 85—90% H3 poroBoi OOMAaHKH, B MIpoMexkyT- 
(aX M@XKLy 3epHaMH KOTOPOH pasBUTbI 3epHa MarHeTuTa u cysbiPpupoB. [ocseq- 
(ue MHOra OOpasyloT npoxuaku. B KpucTaiax poroBoH OOMaHKM MpucyrTcr- 
iYIOT PeJIMKTOBbIC 3epHa MHpOKceHa. 

Vismenenuple ra66po cocTosxT u3 poroBoit OOMaHKH, Cularalouleli yo 60% oOn- 
‘Ma MOpox MH Halleso pa3soxKeHHOrTO — COCCIOPHTH3HPOBaHHOTO UH XJIOPUTH3H- 
\OBaHHOTO — MvwlarvokKJia3a, O MpHcCyTCTBHH KOTOPOrO MOXHO CYHTb JIMWIb 10 
‘CJIMKTOBbIM €fO BKJIOUCHHAM H TaOJHTYATOM POPME BHIMOJIHCHHbIX BTOPHUHBI- 
(MH MIpokykTamMu KoHTypoB. Kpome porosoli OOMaHKH HM IJlarHoK,ia3a B NOpoyax 
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BCTpeyalOTCA CyJIb*UALI, allaTHT HW MIpHCyTCTBylollve B BUAE peAKUX BbIZe eH 
OHOTHT H CepleHTHH. | 

Bple rOpHOJIeHAHTOB B pa3spese CKBaxKMHbI 3asleralOT AKTMHOJIMTOBbIE M¢ 
pombl, coctosuue Ha 85—90% M3 aKTHHOMUTA, B MPOMexKYyTKAaX Mex]y 3epHi 
MH KOTOpOrO pacHosaralOTCH MarHe3HaJIbHO-2*KeesuCTHIM KapOOHaT HM B BH 
CPaBHUTeIbHO PeWKUX BbILeNeHHH — cepleHTHH. BerpeyatoTcH Take CKOMJI 
HHA M@JIKHX 3epeH pyHOrO MuHepawa. | 

J{OBOJIbHO IIMPpOKHM pa3BHTHeM MOJIb3yIOTCA CepmeHTHHO-aKTHHOJIMTOBB) 
MOPO[bl, KOTOPbI€ COCTOAT H3 NPHCYTCTBYIOWIMX B MpHMepHO OMHAKOBOM KOJIF 
yeCTBe Ce€pMe€HTHHa MH AKTHHOJMTa C IIpMMeCbiO KapOOunaTa, XsOpuTa, MHOrD) 
Taslbka u cyibugyoB. Cpeyv BOJIOKHUCTHIX BbIJeeHHH CepMeHTHHA BCTpeyaroTc| 
OTJCIbHbIeC M@JIKHE PeJIMKTOBbIC 3€pHa ONMBMHA, a Cpe BbIJeMeHHH aKkTHHG 
JiuTa — 3epHa MMpOKcena. | 

CepleHTHHO-akTHHOJINTOBbIe MOPOJbl KOHTAKTHPy!OT C CepMeHTHHO-TaJIbK¢ 
BLIMH HOpOlaMu, B KOTOPbIX pe3KO TpeoOlaqaeT TaJibk, BCTpewaloululica B Buy 
YAJIMHEHHO-YeLIyHUAaTbIX BbIeleHHH. M3peyka HaGwIOalOTCA MeJIKHe peJIHKTG 
BbI€ 3€pHa OJIMBHHA. | 

Bpillle CepmleHTHHO-TabKOBbIX MOpol MO CKBaxKMHE Pa3BUTbI KapOOHaTHC 
XJIOPHTO-aKTHHOJIMTOBbIe Noporb. B OfHHX CJlyuadX B HHX MpeoGsapaioT ak 
THHOJIUT HM XJIOPHT, KapOOHAT 2%Ke. BcTpeyaeTCA B MOJYHHEHHOM KOJIHUECTBE 
B apyrux culyyaax KapOonaT cocTaBuseT 20 80% o6bema Mopog. Bmecte c akTY 
HOJIHTOM, XJIOPHTOM M KapOOHaTOM B TlOpofaxX OTMeYaIOTCA CePNeHTHH, TaJIbK 
ruypocuogbl. PyHble MMHepaJibl, IpeACTaBJICHHbIe MarHeTHTOM HM HJIbMeHHTO 
H THApOOKNCaMu 2Xeslesa, COCTaBIAIOT HHOra WO 10—15% o6bema nopor 
BetpewaloTca TakKKe KPHCTaJIbl pyTua. 

V3 splllien30%KeHHOrO BHXHO, 4YTO BCKpbITHIe B pahoue IlerposKu nopow 
IIpeCTaBJIAIOT B OCHOBHOM MeTaCOMaTHYeCKHe OOpas0BaHHA, OIM3KHE K TEM, KO 
TOpble H3BeECTHbI B Iipefesax KMA (?). Iupoxoe pa3sBuTue B HHX CepmeHTHHa 
TaJlbKa MH MPHCYTCTBHe PeJHKTOB OJMBHHA TOBOPAT O MpOWCXO*KAeHUU ITHX 1G 
poy 3a cueT rnmepOa3suTos. B To xe BpeMA HasMuNe NOpoy THNa ra6Opo ABAAeI 
CA CBUJETEIbCTBOM TICeBOCTpaTHPHUMPOBAaHHOCTH 3TOFO Tesla, KOTOPOe Tak *K 
KaK H TeJla, BCKpbITbIe B paione H. Mamona, npeycTaBsAtoT ckopee BCero Mex 
TIaCTOBy!0 3aJI@xKb. | 

Bo Bcex culy¥aAX OCHOBHbIe€ H YJIbTPaOCHOBHBIe MOPOb!, 3aeraroulve cpens 
OKeMOpHHCKHX OOpas0BaHHH, B BepXHel YaCTH Te NOsBepraJucb BbIBeETPUBa 
Hut0. MOUHOCTbh KOpbI BbIBETPHBaHHA ABJIACTCH HEHOCTOAHHOM HM KOWIeO/eTCA O! 
0,5 qo 15 mM. Hanwune Kopbl BbIBEeTpPHBaHHA CBHJeTeELCTByeT O JOKEMOpHiicKO 
BospacTe Mopoy STO rpynmel. | 

IIpegnocsiikol Jit MOMCKOB pxAfla MOWe3HbIX MCKOMaeMbIX ABIAeTCA IpUCyT 
CTBHe CBOOOZHOTO TIMHO3€Ma B KOpe BbIBETPHBaHHA JMa6a30B MU MOBbIIIeHHO 
cojlep2KaHve HAKeIA HW THTAHO-MarHeTHTa B KOpe BbIBETPHBaHHA MHTPy3HBHbI 
HM OCHOBHBIX Mopon. IIpucyTcTBHe B MOCAeHHX B MOBBILICHHbIX KOMM¥YeCTBAX 
OWHUX CJIyYaAxX CyJIbPMAOB, B ApyruX — WJIbMeCHHTa M THTAHO-MarHeTHTa Tak 
2KE MOXKET CYRKUTb MPeAMOChIJIKOU JIA MOMCKOB py], JIHKBallMOHHOrO HM rHcTepo 
MarMaTHYeCKOrO TMpOHCXOxKeHUA. 


|| 


BopouexkcKast KOMMIeKCHad YreosoropasBeqouHaA SKCnequNA Tocrynusio 
Bopouexkckuli rocyapCTBeHHBbIi yHHBepCHTeT 15 VI 1960 


UHMTHMPOBAHHAA JIUTEPATYPA 


1A. A. Ly6aucku it, 3an. Boponexck. c.-x. unct., 16 (1935). 2% B.H. Jlogou 


HH KOB, Matep. no o6meli uv nmpuKa. reonorun, B. 69 (1927), 3B. Kaarum, JAH 
107, Ne 6 (1956). 
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Fornaagn Akagemun nayr CCCP 
1961. Tom 136, N 2 


p TEOXHMHA 
| M. A. PIAPOJIEBA 


K BONPOCY O BJIAAHHAUW COJIEHOCTH BACCEHHA 
HA HAKONJIEHHE 3JIEMEHTOB B ErO OCAJKAX 


P (ITpedcmaeaexo axademuxom H. M. Cmpaxoseim 15 VI 1960) 

7 

_ B nocnegune royb Combo uHTepec BbISBIBAeT BOIPOC O BOCCTAHOBJeHHH 
“@USuKO-XUMMUECKOH Cpelbl, B YACTHOCTH COMeHOCTH, JPeBHUX BOLOeMOB 10 
‘HEKOTOPIM TeOXHMHYECKHM TOKasaTeamM nopon. Tax, JI. A. Tyaseson (*) 
mu A. JI. Kapnespm (*) bio mpeqioxKeHO UCMOIb30BaTb ComepxKaHHe XOpa B 
‘TUIMHMCTHIX TopofaxX HM BeHYHHY XvJOp-OpomHoro Kosdduunenta Cl/Br, a 
YT. JI. Craguwxoppim — orHowienne norsomennbix raiHamn ocHOBanuit Na/Ca — 
B KauyeCTBe NOKasaTeJeH COJIEHOCTH JpeBHHX BOJOeMOB. 

_ Kak yxKe ormeyan H. M. Crpaxos (4), srw reoxuMHyeCKHe MeTOJbI HE yUH- 
THIBAIOT TEX H3MCHEHHH, KOTOPHIM NMomBepraloTcA B Xoe AMareHe3sa BewMynHA 
‘MHHepasMsalluu M COuIeEBOM COCTaB NOpOBOl BOI, a Takxe COCTAB KATHOHOB Hi 
@HHOHOB, MOPJOULeCHHbIX TJIMHHCTbIMH MHHepasiaMH. B cBa3H C S3THM COfepxKa- 
Hue X0pa B rmMHUuCTHIX Nopogax, Cl/Br-KosduunexT, MOrmOuleHHbIe KaTHO- 
‘HI, MOpOr BLITeCHEHHA MOFOWeEHHOrO AMMOHHA HE MOryT JaTb MpescTaByeHuA 
‘O KOHKpeTHBIX BeIHYHHAX COJICEHOCTH JPeBHHX BOJOeMOB, HO IPH HaJIHUHH 
OpraHHyecKHX OCTATKOB OHM JalOT BOSMOXKHOCTH ONpeeHTb PuSHKO-XHMHYe- 
‘Kui THN Gaccelina. E. Degens, E. Williams u M. Keith (°) mpenmaraior ucnoub- 
30BaTb B KayeCTBe HHIMKATOPOB COJIEHOCTH pA MaJIbIX 9U1IeMeHTOB: B, Ga, Rb, 
Ni, Cru gp. 

Oguaxo H. M. Crpaxos B pa6ote «Ouepku reoxXHMHH BepxXHelaleosoHCKUx 
OTNOXKeHHH TyMHAHOrO TuMa» (*) Ha OObUIOM MaTepHaye NMOKa3aJl, YTO HH CO- 
QepxKaHHA |seMeHTOB B pay MecuaHukH — aseBpOMHTbI — rMHbI — Mepre- 
(IM — W3BeECTHAKH, HH CaMbIli XapaKTep MX pacmpeseneHHA He 3aBMCAT OT MH- 
HepaJH3alHu HalOHHOM BOLI: OHH OMHHAKOBbI M B MpeCHOBOAHbIX OaccelHax 
MH B COJOHOBATOBOJHbIX, H B MOPCKHX; CJIeMOBAaTebHO, COMep2xKaHHe UM pactipe- 
@enenve B OcamKaX TakHX 9JIeEMeHTOB, Kak Fe, Mn, P, V, Cr, Cu, Ni, Co u gp. 
(u3yyaBlUIMxcaA B 39TOM padoTe), HE MOryT ObITb HCIOJIb3OBaHbI [WIA BbIACHeHUA 
(bu3HKO-XUMHYECKOrO THMa BOAOEMOB FyYMHAHOH 30HbI (MpeCHble, COMOHOBATHIe, 
MOPCKHe). 

_ C wembio BbIACHeHHA, MOryT JIM XHMHUECKHE 9JIEMEHTbI MOPCKHX OCaJKOB 
WWCHCTBUTEIbHO CJIYXKHTb MOKA3aTeCJIAMH COJICHOCTH, HJIM, HHbIMM CJIOBaMH, BJIMA- 
'€T JIM COJIEHOCTh BOJOEMOB Ha HAKOMVJICHHe B OCaKaX Pa3JIMUHbIX 9JIEMEHTOB, 
HaMu Oblla MpoBeyeHa culexyiouland padora. B UepxHom mope, no npodussm, 
pacMooxKeHHbIM mpoTHB ycTpa p. Uopoxa u mporus cr. JlasapeBcKou Ha raly- 
‘Ounax 1000 u 1920 Mm, Obinu B3AaTHI TPH KOJOHKH ZIMHON 20 10 M Kayan, OXBa- 
‘ThIBaIOULHe COBPeMeHHBIe, PeEBHEYePHOMOPCKHe HM HOBOCBKCHHCKNE OTJIO*KeHHA. 
Kak H3BeCTHO, 3TH OTOKeHHA OOPAas0BaJIHCb B yCJIOBHAX HEOLMHAKOBOH CoOue- 
HOCTH, KOTOPad MOCTeMeHHO BO3pPacTala, COCTABJIAAH B BO€ HOBOCBKCHHCKOrO 
\6accetiua 0,4%, mpeBHeyepHomopcKoro 0,8%, B coBpeMeHHom UepHom mope 
1,8%. 
_ B mpo6ax, oroOpaHHbix u3 pa3HbIX CTpaTurpaduyeckUX TOPH3OHTOB, Olpe- 
Jlenanuch BanoBbie coyepxKanua Fe, Mn, P, V, Cr, Co, Cu, Ni, Copr, COz. 
_ Kak noka3a xumuueckHi ananus3 (Ta6n. 1), coxepxKaHuA KaxKOrO M3 9u1e- 
MCHTOB TIO BeEpTHKaJIH Ha MpOTA*KeHHM BCE KOJIOHKM OYeHb OJIM3KU, M OTKJIO- 
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Jloxnagn Akayemunu nayr CCCP 
1961. Tom 136, Ni 2 


; TTAJIEOHTOJIOTH A 


M. ®. HEABYPr 


HOBbIE JAHHbIE O MOP®OJIOTHH PLEUROMEIA CORDA 
j M3 HW)KHEFO TPHACA PYCCKOM MJIAT®OPMbI 


(IIpedcmaeaeHo @xademuxom A. JI. Axwuneim 21 V 1960) 


2 6aremats 


; Cpequ pacteHuli, XapaKTepHbIX JIA HWxKHerO Tpvaca 3anaguoi Esponst, 
“ocoboe 3HayeHHe MpHHaiexuT Pleuromeia Sternbergii (Muenster) Corda, xo- 
POO W3BeCTHOH TlaBHbIM OOpa30M u3 NecTporo mecuaHHKa TepmMaHuu ( zh 
ror pon, B pany JIGMHOPHTOB, HMeeT OosbuIOe (PUIOreHeTHYeCKOe 3HATeHHE, 
'TaK KaK, C OMHOH CTOPOHDI, COXpaHAeT HEKOTOPble YepTbI CXOCTBA C CHIHJVIA- 
PHAMH Maseo30A, aC Apyro, HeCeT MPH3HaKH, MO3BOVIAIOWLHe eae Pleur 
Tomeia ¢c coBpeMeHHEIMH Isoétes. 
__ CywlecTByloT HeKOTOpble ocOGeHHOCTH, HO BMecTe C 9THM HU HEACHOCTH B 
MOp@OJIOrHyecKOM CTPOeCHHH paCTeHHA, KOTOPbIe MOUTH B TeyeHHe CTOeTHA 
o0cyKaroTca B HTepaType. OTH OcOOeHHOCTH He MOryT ObITh OObACHEHBI Ha 
_ 3allaHOeBpOMeHcKOM MaTepHasie MO IpHyHHe ero, MO-BHJHMOMY, HeMOJIHOLeH- 
HOH COXpaHHOCTH — rlaBHbIM O6pa30M B BHJe KaMeHHBIX Aep. 

B walled cTpanHe 20 CHX Mop ObIIM H3BECTHHI JIHUIb Be HAXOJKH 93TOFO powa. 

OjHa u3 Hux — P. Sternbergii (Muen.) Corda — u3 HwxKHeTPHaCOBbIX OTO- 
%KeHHH ocTpoBa Pyccxoro ua JlambHem Bocroxe (*), a Apyrad mpescTaBsena 
MaJiO pacnpocTpaHeHHbIM BuzOM P. oculina (Blankenh.) Potonie u3 mMagpiren- 
ckoH cBuTEI [OxHOH Depraupl (°). 
BBuay STOFO HCKJIOUHTeMbHbIN HHTepec MpeycTaBAioT ocTaTKH Pleuromeia, 
_{OCTaBJICHHBI€C HECKOJbKO JieT Ha3aq reomorom B. B. AccOHoBbIM — x Mepe- 
_ ]aHHbIe aBTOpy aA u3yyeHua*. OcTaTKH coOpanHb! B ycTbe p. IleKcHpl B ucKyc- 
CTBCHHOH BbIPaOOTKe — KOTJIOBaHe, Ha MecTe COBpeMeHHOrO PHIOMHCKOrO BO- 
AOxpanusmura. Paspe3, 3amucanupli B. B. AcconoBbiM, mpeyctaBaset 34-MerT- 
_ pOBy!0 TOJILy MeCTPOUBeTHBIX MOPOA, B KOTOPOH BBIeeHO YETHIPe JIMTOJIOrH- 
ueCKHX Ma4KH, OXapaKTepH30BaHHble (ayHOH u copon. 

Octatku Pleuromeia BeTpeyeHbI B OOIbUIOM KOJIMYeCTBE B CaMOH HWKHEeH 
MaukKe pa3pe3a B CBeTJIO-CepbIX TOHKHX, MeCdaHO-FJIHMHHCTHIX MoOpofax, HHOrZa 

_CJIOQHCTEIX, C IPOCJIOAMM H3BECTHAKA H YAaCTO C MHOPOUHCJICHHbIMH OCTaTKaMH 
ocTepHH HM uellyH pbi0. 

Cnenyroad CHH3y Mauka CO%KeHa MOPOMAMH MeCTPOUBETHOM TOJILH CepbIx 
HM 3€JI@HOBaTBIX TOHOB, C MpOMmsacTKaMH KPaCHbIX, PO3OBaTbIX H PHOJIETOBBIX 
run. B MepremucTO-H3BeCTKOBHCTHIX yUaCTKAaX MayKM BCTpeveHbI KOCTH GeHTO- 
3yXa, PUHIIONOALI H pPacTHTebHbIe OCTATKH. 

Bpillenekatlai layka — 3TO cepble, pO30Bble, KPaCHbl€ MeprewHCTbIe aeB- 
POJIHTOBbIC TIMHbI C MpocsolKaMH OOHTOBOrO H3BeCTHAKA, 3aKJOUAaIOULero 
HepeqKO KOCTH GeHTOsyxug — Benthosuchus sushkini Efr. 

CamMaa BepXHAA Mauka MpescTaBAeT CepHiO YepeMYIOULMXCA PMH M Mepre- 
Jie PO30BaTO-KPaCHBbIX, peoKe CepbIX, H TOHKO3EPHHCTbIX N€CYaHHKOB CO CJI0eM 
M3BeCTHAKA, MepenOHEHHOrO pakKOBHHaMH racTponog. 


* TIpemBapHtembHoe cooOuleHHe GbIvIo CyemaHO aBTOpOM Ha Bcecow3HOM CoBellaHHH no 
YTOWHEHHIO CXeMBI CTpaTHrpaduu Meso30a Pycckoii natpopmet 10 XII 1958 r. B Mockse. O6pas- 
ibl Xpanatcax B Teonornyueckom uucTutyte AH CCCP nog Ne 2856. 


445 


my 


Kak onpezesennaa apropom Pleuromeia, Tak 4 Ben hosuchus sushkini 
Fir., u3yweHHbIH A. II. Paprman-Bettu6epr, qocTaTOuHO TIpouHO ycTaHaBJIMBaoT 
HWKHETPHACOBbIli BOs3pacT (BeTJYKCKHH sApyc) BkslOWAIOMMxX NMopoy. Cre- 
yet OTMeTHTb, YTO K TaKOMy 2K BBIBOLy MpPHUe NOBObHO yBepeHHO 
A. H. Pa6unnu eme B 1927 r. no dayHe NOSBOHOUHBIX — Tak2Ke H3 pahona: 
r. Pr6uucxa (°). 

Tloézitpli B. B. AcconoBbim Matepvaa no Pleuromeia neHeH He TOABKO Ja 
MONTBEPKTeCHHA HWXKHETPHACOBOrO BOspacTa MeCTPOUBeTHOK TOMMH, NO Kpali- 
nei Mepe B palHOHe HaXOJKHM 9TOTO pacTeHHA, HO caM 110 ce6e, 10 OOHHIO 06- 
pasilOB H MOJIHOTe COXPaHHOCTH OTJe/IbHbIX YaCcTeli PaCTeHHA, ABJIAeTCA yHU- 
KaJIbHBIM. 

B KOJJIeKUHM COJepxKaTCA BCE 9JICEMCHTbI PaCTeHHA, 3a HCKJIOUeCHHEM JIH- 
CTbeB, KaK B Apax MW OTMeyaTKaX, TaK H B MYMH@HIUMPOBAaHHOM COCTOAHHH B. 
BHLe (PUTONeHM: (bparMeHTbI CTBOJIOB C KOPHEBbIMH OOpas0BaHHAMH (pH3odopa- 
MH), Kopa, WHIIKM WIM CTpOOMJbI, a TaKXKE OTJCJbHBIC CNOpoduvIbl H ClopaH- 
TMH, HaMOJIHeHHbIe JIerKO M3BJICKaeMbIMM Mera- MHKPOcriopaMmy, Moxorpadu- 
yeCKOe ONMCaHHe STOW 3aMeuaTeJIbHOH HaXOJKH HW pa3sBepHYTbIN KPHTHYeECKHE 


0630p W3BeECTHBIX JaHHbIX, HMeIOW[HX OTHOLIeHHE K pacCMaTpHBaeMOMy poy, 


6yLyT H3J10X%KeHEI BApyrom Mecte (®), Syecb MPHBOAHTCA JIMUIb KpaTKad Xapak- 
TePHCTHKA HE€KOTOPbIX 3JIEMEHTOB paCTeHHA C HeEOOXOAHMBIMH HJIJIIOCTpaluAMu 


(puc. 1), a 3aTeM COOOMLaIOTCA Pe3YyJIbTaTbl CPaBHHTebHO-MOpOsOrHyecKoro: | 


aHasiH3a B OObeMe, AOMyCKaeMOM pa3sMepaMH OyepKa. 
OTHECeEHHE PaCTHTEJIbHbIX OCTATKOB c PycckoH nmuaThopmbl K poy Pleuro- 


meia Corda onpaBybIBaeTCA CXOJCTBOM C TEMH OCTATKaMH, Ha KOTOPbIX yCTAHOB- | 


uieH THM poxa — P. Sternbergii (Muenster) Corda. Ho napayy c THM cyulecT- 
BCHHbIMH OTJIHYHAMH HallerO paCTeHHA ABJIAIOTCA AWMeBHAHbIe, TeTepocnopo- 
BbI€ CTPOOWJbI, a He WHJIMHApHyecKHe TOMOCMOPOBble, KaK MPHHHMAaeTCA MIA 
Bua Tuna. Ilo sTOMy NpH3HaKy, MpH OAHMHOUHLIX CTpoOnNax y Toro ¥ Apyroro: 
Buga, P. rossica ABIAeCTCA PaCTeHHeM OJHOJOMHBIM, Tora Kak P, Sternbergii — 
JBYOMHBIM. Jlaee, OOuIHe pa3MepbI Halllero paCTeHHA, BEPOATHO, pa3a B Ba 
MeHbIIe Ppa3sMepOB 3alafHOeBpONeHCKOrO, BbICOTa CTBOJa KOTOpOrO ocTHrasa 
2 MeTPOB. OTH OTIMUHA, HapsALy c Oomee peyUMpOBaHHbIM pH30*PopoM, a TaK- 
2K€ HHbIM OU€PTAHHEM JIMCTOBBIX PYyOUOB HU CNOpomuNOB, COXpaHAIONLMX pylH- 
M€HT BEPXYLIKH JIMCTa, He TOBOPA y2XKe O BEPOATHOM CHCOHOCTeTHYeCKOM THe 


ICHTPaIbHOH MpOBOLALLeH CHCTEMbI, MO3BOJIHeT BHeTb B pacTeHuu c PyccKkol 


TaTPOPMbI HOBbIT BU, KOTOPOMy Mpeqwaraetca HasBaHHe Pleuromeia rossica 
sp. n. ABTOp He OCTaHaBJIHBaeTCA Ha CPaBHEHHH HOBOFO BUa CO BTOPbIM BUOM 
qanHnoro poga c P. oculina Potonie, koTopbii ycTaHOBJeH Ha CKYRHbIX OCTaT- 
KaX KOPbl, C H€MOCTATOUHO ACHbIM CTPOCHHEM, H CAMOCTOATEJIbHOCTh KOTOPOrO: 
TIpH3HaeTcA HE BCeEMH Mameo6oTaHHkKaMu. 

OyHakO TepeyHCJIeCHHBIMH MIpH3HaKaMM He OFpaHHYHBalOTCA OTHYHA Halile- 
ro HOBOrO Bua. EMy CBOHCTBeHHbI H Apyrve BeCbMa CYIeCTBeHHbIe OCOOeHHO- 
cTH. K HHM OTHOCHTCS OesyCOBHO WOKa3aHHoOe y P. rossica pasBuTHe cnopaH- 
rHeB Ha BepXHel (aaKCMasIbHOH) CTOpoHe cnopodussa, KaK OObIUHO y senuTO- 
cbutos. Mexyy tem y P. Sternbergii nonomenue cnopaHrueB MpHHHNMaeTCA Ha 
HWKHeH (aOakcHasIbHOH) CTOpOHe — Mpu3HaK He CBOHCTBeEHHbI He TOJIbKO 
MIpeWCTaBHTeJIAM JIeMHLOPUTOB, HO HM BOOOULe THNY Lycopsida. Jlanee, Hannau# 
Tpadekys (MeperopoqoK CTepHALHOM TKAHHM BHYTPH CiopaHrues) y Halllero Bula 
He OOHapy2KeHO. STO NOATBepKMaeTCA U3YYeCHHEM B Pa3JIMUHBIX MIOCKOCTAX 
Kak (PHTOJIEHM CNOpaHrHeB, TaK HM Cpes0B UX B Mopore (puc. 1,0’, 0”, 3). Cyute- 
CTBOBaHHE *%Ke Tpadexya y P. Sternbergii ycranoBreHo Sonbmc-JIay6axom (") 
TPEAMONOXUTEbHO JIMUIb Ha KOCBCHHBIX IIPM3HaKaX, HO HH MM, HM TMocsepyto- 
IWMMHM HCCeqOBaTeAMH CbakKTHYeCKH He WOKa3aHO. Satem, y P: rossica sp. n. 
PyOuHKN NapuxH HaOOMaIOTCA B BYE MaJIEHbKHX OBAJIbHbIX MATeH, TOra 
Kak y P. Sternbergii on# mpuuumatotcsa B opMe JByX KPyMHbIX TpeyroubHBIXx 
NOJIeH, KAKO M3 KOTOPLIX paBHO MOJOBMHE JIHCTOBOrO py6ua (bopma napuxH 
HEMSBCCTHA JIA JeMMgOPUTOB). Hakone, OOpalijaeT Ha ceOA BHUMAHHE cTpoe- 
HME ClOp: eCIM Mera- H MuKpocnopbl y P. rossica sp. n. Tuna Triletes, To y 
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Puc. 1. Pleuromeia rossica Neub. a — 6a3abHad 4aCTb CTBOMa, a’ — KopHeHocen, 2X; 6 — 
| y4acTOK CTBOJIa C KAMeCHHBIM APOM; 6 — KOpa C JIHCTOBbIMH pyOUaMH; 2 — CTpoGus co cnopodu- 
JlaMH B BHJe€ KaMeHHBIX Aep—ronotun; O—cTpoOv—duTouleima, C OTHOCALLMMHCA K HeMy: 
0’—meracnopauruit, 9X, 0’’—muKpocnopaHrHit, 9X, 0’’’ — meracnopa, 65x, 0”/’"’—Q”rt 
MHKpocnopbl, 500; e — MUKpocnopodus Co cnopaHrHem, e’ — To Ke, 2X; %e — cnopopusa 
C oTMeyaTKOM pyHMeHTa eFO BepXyIKH H CO CnopaHrvem, 3X; 3— MmMacTHHKa, cnopoduaa, 
OXBaTbIBalollad CNopaHrHit (BHYTpeHHHH OBaJIbHbIH KOHTyp); MonepeywHoe CeyeHHe B Mopore, 
6X; a, 6, 2, 0, e — HaTypanbHad BeHYHHA 
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. Sternbergii numb Meracnopbl 9Toro TuMa, Torga KaK MHKpOcnopbl — B BHZe 
eCCTPYKTYPHBIX OOOOBHHEIX OOpasoBaHHit. 

B To xe BpemH 3aMeyeHO, 4TO Kora y MuKpocnop P. rossica HapylleH 
lepucnopHi, TO M3 Hero OcBOOOxKalOTCH BHYTpeHHHe Tela cop, OYeHb 
lOxoKHe Ha Te OOpa30BaHA, KOTOpbie MpHHHMaIOTCA 3a MMKpOCHOpbI 
7 P. Sternbergii. 

IIpu OesoroBpopoyHOM MIpHHATHM NMepeyHcJIeHHbIX OCOOeHHOCTeli, XapaKkTep- 
ibIX JIA HallierO paCTeHHA, MOXKET BOSHHKHYTb BOMPOC HE TOJbKO O BUOBON, 
10 axKE MH O PONOBOH CaMmocToaTebHOcTH P. rossica sp. n. Ilo murepatype, 
e3 3HAHHA TOrO (akTMYeCKOrO MaTepHMasia, Ha KOTOPOM OCHOBaH THM poxa — 
>. Sternbergii, aBTOp He CKJIOHeH pelllaTb 3TOT BOMpOC B CTOPOHY ycTaHOBJeHHA 
ja HallleM MaTepMase HOBOrO poga. On rulyOoKO yOexeH B TOM, 4TO NpHunHa 
YHOMAHYTEIX OCOOeCHHOCTeH KPOeTCA HE B JeHCTBATeIbHOM, OpraHHuecKOM po- 
JOBOM pPa3JIMYHH PaCCMATPMBaeMbIX PaCTeHHH, a B H€NpaBMJIbHOM MHTepmpera- 
IMM CTPOCHHA HEKOTOPHIX 3JIEMeHTOB MOopdosornu P, Sternbergii, ocHoBaHHo 
da OOpasilaxX HEMOJIHOWeHHOH COXpaHHOCTH, MIpeyCTaBJeHHEIX TIaBHbIM OOpa- 
30M KAMCHHBIMM ApaMu M oTMeyaTKamu. JIuimb MaTepHan u3 Tpuaca PyccKoli 
TMaTPOPMbI, HCKJIOYHTEIbHbIM MO MOJIHOTe COXPaHHOCTH, HO3BOJIMT BHeCTH uc- 
IpaBJeHHA KaK B CylLecTBYyIOMHe MpesCTaBeCHHA O CTPOCHHH yNOMAHYTEIX 3u1e- 
meHToB y P. Sternbergii, Tak u B WMarHo3 pola u ero peKoHcTpyKMio. B Ta- 
KOM CJIyuae, C A Pyro CTOPOHbI, BOSHHKaeT HEOOXOJMMOCTD B THLAaTeJIbHOH PpeBH- 
8H TEX MaTepHaJIOB, Ha KOTOPbIX OCHOBaH THI pola. JLA 3TOrO JOMKHbI ObITh: 
KPHTHYeECKH Te€peCMOTpeHbI HJIM YTOWHEHbI y 3allalHOeBponelickoro Bua — 
P. Sternbergii cnenyroue semMenTHI Mopdosorun: 1) nojoKeHHe CHOopaHrHeB — 
sTOrO BaxKHeHINero CHCTeMaTHYeCKOrO MpH3HaKa [vIaBHbIX Ppylll COCyHCTHIX. 
pacteHHii; 2) HamMuHe Tpabeky B CNopaHruax; 3) cTpoeHve MHKpoOcHop, T. e. 
NeHCTBUTeEIbHO JIM OHH ABJIAIOTCA IeJIbHbIMM MHKPOCHOpaMM HJM JIMUIb BHYT- 
PCHHHMU TeIaMH NOCJIEqHHX, NOCKOJIbKY OHH OWeHb MOXO%KH Ha Tesla MUKpO- 
enop P. rossica sp. n., ocBO6oxK JeHHbIe H3 HapyuleHHOrO Nepucnopus (puce. 1,0’””””" 
— 0’); 4) omHOTONOCTh CTpOOHJIOB, UH CeOBaATebHO JBYNOMHOCTb pacTe- 
HMA, HYyKaeTcA B NpPOBepKe Ha IeIbHbIX 9K3eMIIIApax; 5) ~opMy pyOuHKoOB: 
TapHXH XKelaTebHO yTOUHHTD. 

CopeplieHHO €CTECTBCHHO, 4YTO 3TH BOMPOCbI, H3 KOTOPbIX MepBLIH yxe 
WaBHO BbISbIBa] HEJOYMeHHE CpesH HCCJIELOBaTeeH, LOJDKHbI 3aMHTepeCcOBaTb 
B llepBy!lo Ovepenb 3alaqHOeBPOMeHcKHX, TIaBHbIM OOpa3s0M HeMEMKUX, Masleo- 
OoTaHHKOB, HMEeIONIHX HeMOCpeCTBeHHbI JOCTYM K OCHOBHBIM OPHrHHaJIbHbIM 
KOekiHAM m0 Pleuromeia Sternbergii (Muenster) Corda. 

Bo BCAKOM Culydae MaTepuasbl c PyccKolt maTpOpMbI BHOCAT BeCbMa Cylile- 
CTBEHHbIC HOBbIe JAHHbIe K MOpdouoruu poga Pleuromeia. Baxnelee u3 sTUX 
WaHHbIX — 3TO NOmomeHue cnopaHrueB. IIpuH afakCcHaJIbHOM TOMOXKeHHH CIO- 
PaHruveB STOT pox MpMobperTaer yepTb! OOLIHOTO MeMULOpUTa, MpHueM B OovIbUIeH 
CTeMeHH, EM Ka3asOCb paHee, HANOMMHAalOUleroO PeLYIMPOBaHHy!O CHFHJIJIApUIO 
Bee Hepa3BeTBJICHHOH dopMe. OTHM ycTpaHAeTCcA B CUMOreHeTHUeCKOM pxLy 
I. Qloronpe (Sigillaria — Pleuromeia — Nathorstiana — Isoétes) ocHoBHoe 
MpOTHBOpedHe, Bcerma CyllecTBOBaBlee IPH yTBepxKeHHu aOakCMasbHOrO T10- 
IOKeHUA CHOpanrueB,y paccmMaTpuHBaemoro poga. BmectTe c 9THM ykpeliinetca 
(M 3HaueHHe Camoro pxya, HaMeyalollero paspO3HEHHbIMM BeXaMu OOIILee HalpaB- 
leHHe pa3sBUTHA CUrusINApMeBON BeTBH STO FpyMubl. 

Ilaneoreorpaduyeckad O6cTaHoBKa BO BpeMA CyllecTBoBaHua P. rossica 
sp. n. c Pycckol naatdopmpi u P. Sternbergii u3 Pepmanuu, HaBepHoe, Oniia 
O4UeHb CXOJHa, Tak %Ke Kak M yCJIOBHA OOHTaHUA STHX pacTeHH. P. rossica 
‘Mena elite Gonee ca60 pasBUTbIe pus0Popbl HM KOpHeBasA CucTema ee Oplsa elle 
Oouee NOBepxXHOcTHa, ¥eM y THNMa posa. Ona pocsa, BEPOATHO, Ha COJOHYAKOBIX 
G0n0THCTHIX MOGepexKbAX O3€P HIM MaryH CIVIOWIHbIMH 3apOCcJIAMH — yCJIOBue, 
PH KOTOPOM €e€ CTBOMI TOMbKO HM MOrsIM NpHOOpectu ycTowuuBocTh. Takum oOpa- 
30M, MaTepuaJbl H3 HuxKHerO Tpuaca PyccKoli muaTpopMbl He MpoTHBOpeyaT 
CyulecTByollemy mpezcTaBenuto o Pleuromeia Kak O ramoduTe — cojloHyaKo- 
(BOM pacTeHHH. 
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Crelyer OTMeTHTb 3HayeHHe H3YYeHHbIX MaTepHasoB m0 Pleuromeia rossic 
sp. n. Qua mene cTpaTurpapuun TpHacoBbIxX OTMOKeHHH PyccKoH MaTpopMb 
IIpu wamwuuuu M0 JaHHOMy BHy CpaBHHTeIbHOTO MaTepHasa u3 OaccelHe 
p. Iexcubl, pa3HooOpa3Horo MO COXpaHHOCTH HM MOJHOTe CTPOeCHHA OTJEIbHbI 
3JIEMCHTOB, IIOBTOPHbIe CMHHUHbIC OCTATKH JIOOOH COXpaHHOCTH MOryT OBIT 
JerkO ompeneiuMpl. Kpome Toro, TOUHO H3BeCTHOe Telepb CTpOeHHe Mera- | 
mMukpocnop Pleuromeia, OmaroqapaA Oomee WIMpOKOMY paclipocTpaHeHHio cio 
BOOOULe, TaeT BO3MOXKHOCTh OMPeMeATh BO3SPacT M CTpaTurpaduyeckoe MovIc 
*KeHHe TOPO MO cnopaM H B TeX CulyyaAX, KOra Apyrue 9IeCMeHTHI pacTeHH. 
OTCYTCTBYIOT. STO ILCHHOe OOCTOATEIbCTBO MOXET ObITH HCMOJIb3OBaHO IIpH Pac 
YJICHCHHH CJIOeB, MepeXOAHbIX OT N€pMH K TpHacy. 


TeonoruuecKHi WHCTHTYT [locrynuao 
Akajlemuuw Hayk CCCP 19 V 1960} 
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TAJIEOHTOJIO[H Al 
k C. J. TPOMLKHA 
| COBPEMEHHAS H HCKOMAEMAS MACOMA BALTICA (L.) 
, HA NMOBEPE)KbE MOPS JIAITEBbIX 


(II pedcmaeneno axademuxom A, JI. Axnuunoim 21 VI 1960) 


 [ksyersopyarsti MOPCKOM MOJLIIOCK Macoma baltica (L.)— Tanuunpii amdu- 
OpeabHbIM BHA, HACCIAIOULMH WIMCTHIE HM NeCcyaHO-HAHCTHIE PPyHTbl MTOpasH 
‘BepXHel CyONHTOPAaJIM ONPeCHEHHbIX 3aJIMBOB B OopeasbHbIX OOacTax ATwaH- 
aueckoro wu TuHxoro OKeaHOB. ; 

_ Maccospie moceseHHui BHAA OrpaHHueHbl NpeqesaMu OopeasbHbIX BOA, B He- 
DIbIIOM KOJIMYECTBE OH BCTPeyaeTCA elle B OKPaMHHbIX YaCTAX HA3KOAaPKTHUE- 
kMX MOpeH Ha XOPOUIO TiporpeBaeMbIX HJM HAaXOJALNLMXCA NOM BMAHHEM Tell- 
SIX TEYCHHH MEJIKOBOJbAX, HO COBEPLICHHO HeH3BeECTeH B BbICOKOapKTHUECKON 
ono6acTu (7, 1%). Ilostomy oco6piii uHTepec MpeycTaBIAIOT HaXOAKM COBpe- 
eHHoh M. baltica na moOepexbax toro-3anafqHoli uactH Mops JlanTeBpix. 
TKpbiToe B 1959 r. mecToHaxomyeHue ucKonaemoi M. baltica B Momogzo mop- 
<OH Teppace OujleHeKCKOM JebTbI MO3BOIAe€T OPHeHTHPOBOUHO YCTaHOBUTb 
D€MA MPOHHKHOBeHHA BUa K ycTbim AnaOapa uM OvleneKa MH OOCTOATeNBCTBa, 
locoOcTBOBaBLIMe ero MUrpalluH. 

'B 1958 r. B. H. Caxc u H. VW. Ulyapruna, uccmeqopaBuiue mMeso30HcKHe 
'MOXKeHHA TO p. AHaGapy, WOCTaBHIH aBTOpy Be MOJHbI€ PaKOBMHbI, mper- 
APHTeIbHO ONpezereHHbie B. H. Caxcom kak M. baltica (L.). Ouu Opin Haii- 
SHbI Ha MuIsx%Ke BOcTOUHOrO Gepera AnaOapcKOH ryObl MexKy MbICOM Xopro 
‘ycTbem p. Comopcouox. IIpHHaanexHOCTh paKOBHH COBpeMeHHOH (bayHe He- 
WMHeHHAa: O6€ yaCTHUHO COXpaHHIM MepHocTpakyM (O4eHb JerKO Wesyuta- 
uiica y Bcex Macoma); sMraMeHT COXpaHMJICA MOJIHOCTbIO H He MOTepA yupy- 
0TH; OHA U3 PaKOBHH cCosepxKasia MYMHDUNUMpOBaHHOe TeO MOVVHOCKA. 
pemapoBka HM M3y4eHHe CTPpOCHHA BHYTPeHHEM CTOPOHbI CTBOPOK NOSBOUIMJIM 
OITBEPIUTh MpaBWJIbHOCTb MpeABapHTeNbHOrO OTIPeWeeHHA. 

PaxoBuupt M. baltica c AnaOapcKol ryObl HOpMaJIbHO pa3BuTb. JL iMHa 
x 20 u 22 wm, Bpicota 16 u 17 mm. Oxpacka Oead; H3HYTPH, NOX MakylikaMH, 
lerka posopatas. 

' Bropoe MecTonaxoxenue coppemenHol M. baltica ycTanoBseno Ha Gepery 
WICHEKCKOTO 3aIMBa, Mexay moc. YuiaxaH-Kpect uw ycTbeM pyybxA Kouipca- 
Wajaax, Brajjaoulero B Mope B 25 KM 3aMayHee NocetKa. Ha 9Tom yyactKe 
36epexpa B 1959 r. KI]. Kpusyun, reomor AMakuuckon akcnequunu AkyrT- 
koro reojorMyecKOro yipaBleHHnA, COOpas HeOOJIbITy!O KOJIIEKIMIO PaKOBHH 
DBp€MeHHBIX MOJVIIOCKOB, MepeqaHHy!0 Ha onpesesenue aBropy. Kosmmekuus, 
apsaly C e(MHMUHbIMM 9K3emmIApamu Acrybia (Amauropsis) islandica (Gme- 
n), Astarte borealis (Chemnitz) var. placenta Morch. m oBobHO MHorounc- 
2HHbIMM M@IKHMM pakoBuHamu Cyrtodaria kurriana Dunker, cogepxana 10 
DBEPIUeHHO CBeEKHX KPyMHBIX cTBopoK M. baltica Seno uM CHerKa posoBaToH 
<packu, ZaHHOI oT 20 70 26 MM u BbICOTOI 17—22 m. Tam xe Oblla Halyena 
aKOBHHa MOJIOM0rO 9K3eMIIApa AHHOH 13 MM H HECKOJIbKO OOOMKOB TapHbIXx 
‘BOPOK, CKPeMJICHHbIX JIMraMeHTOM. 

- Hopple MecToHaxoxenua coppemennon M. baltica pacnomoxenbt B 2500 km 
? BOCTOUHOM rpaHHbl ee aTaHTuyeckoro apeaa (Baliqapaukoi ryOl) u B 
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3000 KM OT rpaHHIbI THXOOKeaHCKOrO apeasia, upyujeH OT MbICa bappoy ua c| 
pepe AJIACKH, BAOJIb 3anaqHBIx OeperoB AJIACKM H, MOXET ObITb, JLOCTHT arOLLé 
cepepHbIx Seperop UyKorcKoro nowyoctposa ("*). OTH HOBbIe HaXO{KH Mo3Bi 
JIMIOT HAMeTHTb y 1Oro-3alaqHbIX OeperoB Mops JlanTeBbIxX HOBbIi “OCTPOBHO] 
apeal Bula, TpaHHbI KOTOPOrO NMOKa elle HeLOCTaTOUHO SICHEI. Bo3morKH\ 
qTO B Jaibueltiuem M. baltica 6yfer HaliqeHa B GyxTe HopyBuk u XaTaurcKa 
3aJIMBe, HO y 1oxKHOrO NOOepexbs oO. BernyeBa, cyA MO KOJJICKUMA COBpeMel 
HbIX MOJWJIIOCKOB, CoOpanHon B 1959 r. E. I. IOnoBubim u uccseqOBaHHOH aBT 
pOM, OHa yxKe He BCTpeyaerca. 

Kakum 2Ke 06pa30M M KOra MOPJIO TOABHTLCA 9TO H3OJIMpOBaHHOe MOoced) 
nue M. baltica, OTMe1eHHOe OPPOMHbIMH pacCTOAHUAMM OT OCHOBHBIX apeaJiol) 
BepostTHee Bcero, MbI HM€eM J[eJIO C PEJHKTOBLIM apeaJIOM, OCKOJIKOM, yILeJ1e} 
IMM IPH pa3spbiBe HeKOra eCLMHOM OOIacTH OOMTAHUMA Bua, H BONpOC O e 
BO3HHKHOBeCHHH €CTb UaCTb GOee OOMlero BOMpoca — HCTOPHH BOSHHKHOBeHH: 
ambu6opeaJIbHoro pacceseHuA BUAOB H UX Murpalnh yepes Mops JleqoBuTol| 
oKeaHa. 

Eme Bp 1918 r. JI. C. Bepr (*), anHanusupya npo6smemy ampudopeaibuo 
paclpOcTpaHeHusA MOpCKMX OpraHHSMOB, yKa3al Ha JIe@QHHKOBbIM Mepvog Ka 
Ha OCHOBHYIO IIPHUMHY pa3spbIBA apeasOB MW OTMETH [Be TeNJNIbIX 9MOXH, 
IIPOTA2KCHHH KOTOPHIX Obl] BO3MOXeH OOMCH BHaMH MexKly OopeaJbHbIM 
o6actamu ATmanTuyeckoro u THXoro OKeaHOB: JOJIENHUKOBY10 (IIHMOWeH, pak 
HHH MiecToueH) u MocmeneqHUKoBy10. Tlocne noaBaenua paoort A. II. Annpus 
mesa (') u M. A. Jlasposot (°) JI. C. Bepr (@) yBeawuusa ux aucs0, 1006aBH 
M@xXJIeCIHHKOBbIe am0xH. B. H. Cake (°) yTouHus MpHunHy paspbiBa apeavioHy 
MOAYEPKHYB POJb OOuLerO OXsIaKAeHUA BOA IlomapHoro OacceHa Ha TpaHUll 
MIHOWeHa HU 4YeTBePTHUHOTO MepHosa, NO Havana ONeMeHeHHH Ha PaBHHHAa 
Ka3aHIleBCKOe HM KaprMHCKOe BpeMaA OH CuHTas HavGoulee OarONpMATHEIMA DI} 
MOBTOPHOFO KpaTKOBpeCMCHHOFO CMBIKAHHA apeaJIOB HEKOTOPbIX BYOB. YKa3by 
Bad Ha OTCYTCTBHE TEMJIOBOAHBIX HMMUTpaHTOB B COCTaBe MOCJeseqH HKOBO 
cbayHucTuyeckoro KOMMIeKca Ha Geperax Kapcxoro mopa, B. H. Caxe ocnap 
BaeT MHeHue JI. C. Bepra 0 noaBjeHuM HeKOTOPHIX ampuOopeasbHbIX apeasOE 
B yacTHocTH apeana Mytilus edulis L., B nocmeneqHuKoBoe Bpema. 

TlepBoe u3BecTHOe B HacTOsIee Bpema NoaBmeHue M. baltica Ha no6epexuf 
Mops JlanreBbiX OTHOCHTCA K M@XKJI€CHHKOBOMY BeKy, IpemuiecTBOBaBIemMy 
BbIDAHCKOMY OJIEMeCHeHHIO — TMOCeqHeMy KPYyNHOMy oOweqeHeHHIo Cu6upn (° 
B sto Bpema M. baltica 3acenaa Me€IKOBOAbA MeKJIEMHMKOBbIX MOPCKHX Oadf 
CeHHOB, 3aHHMaBIIHX ceBep SanayHol CuOupnu u CeBepo-CuOupckyl0 Hu3MeH 
HOCTb. OueBHAHO, OHA MUIpHpoBaa Tyla U3 eBpOMeHCKUHX BOT, rye CyulecTBq 
Baia c maMomeHa (Aurausa). [locnmemnee Tem Oosiee BepOATHO, 4TO TlOKa He 
HMKaKkUX CBeqeHHH O mpucytcTBuN M. baltica B MIMOMeHOBEIX WIM MiencToud 
HOBBIX CJIOAX THXOOKeaHcKOrO No6epexkbaA. BpxA WH, OMHAKO, 9TOT BU CMO 
M€p@KUTb y CHOMpCKHX OeperoB pe3KOe NOXOMOTaHHe BO BPeCMA 3bIPAHCKOr 
oneqenenia Talimpipa, CepepHoot Seman, Cpeyne-CuOupckoro mmocKoropba 
COXPaHHTbCA JO HalllHuX He. 

BecbMa COMHHTEJIbHa H BEPOATHOCTh HOBOM MHTpalluu 9TOTO BHAA B Kapru 


THUHBIX OTMORKeHHH CuOupu (11) cuuTaeT ero MeXKCTAaHaJIbHbIM, HE COMpOBOXx 
JlABIUNMMCA SHAYHTEIbHBIM TOTeIMJeCHHeM. | 

Tlostomy Han6ojee BepOATHBIM KaxKeTCA MpemNONOKenMe O MOcMETeLHAKG 
BOM IpoHuKHOBeHuH M. baltica k ycrbam AnaOapa wu Oueneka. STO MHeHH} 


CKHUX OTJIOKCHHAX Ha Oepery OseHeKCKoro 3aJIHBa. 

CorjacHo CBeeHHAM, sO6e3HO COOOmLeHHBIM aBTopy K. II. KpuByaMHpiM 
B IOKHOM YaCTH OJICHEKCKOH JeIbTHI, Ha O. BywryHHbaxTaax cpemu 5—6-mel| 
POBOH AJIJIOBMaIbHOH Teppacbl, COOTBETCTBYIOWLeH BbICOKOM MOHMe HH30Bbef 
p. Oueneka, MlogqHumaetca fo 14 M Haq ypoBHeM Mops HeOoubUIOH ocTaHe} 
MOpCKOH Teppacbl. 
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_ Ulypdom, 3aioxKeHHbIM Ha BepIHHE OcTaHia, C NOBepXHOCTH JO rayOuHbl 
,5 M ObIIM MpolMeHbl TeMHO-cepbie HM YePHbIe HMCTO-HecuaHble COW, Comep2Ka- 
[He MHOPOUHCJIeHHbIe OOPLIBKH PaCTHTeNbHOH TKaHM, KYCOUKH ApPeBeCHHb! HU 
JAKOBHHbI MOPCKHX MOvIIOCKOB. TloceqHue OblmM COOpaHbI c rayOuub! 1; 2; 
, 5; 5,5; 6 uw 6,5 M H Mepefanbl aBTopy AA OMpesenenus. 

_ Mecneqopanve KOueKIMH NOKasa0, YTO BO BCeX Cem OOpasilaxX coyep- 
KaTCH MOUTH HCKJIOYNTeIbHO pakoBuHb! M. baltica (L.) B KomuuecTBe oT 8 
jo 33 witykK B Kaxyom. Kpome M. baltica B HmKHHxX AByX OOpasilaxX Opium 
SCTPCYCHbI EMHHUHEIC CTBOPKH OUeHb MeKUX Cyrtodaria kurriana Dunker, a B 
\Opasiax c ruyOuHb! 4 u 5 M — equuMuHble pakosunsl Portlandia arctica (Gray). 
3cero u3 uIypda Opiio coOpano 139 crBopok M. baltica. Kpome toro, 58 
TBOPOK ObINO COOpaHO M3 KaHaBbI, MpoeHHOH MO CKOHY OCTaHIla, Hu Us 
ICHINICH. 

_ BonpumuctBo paxosuy M. baltica us 14-merpoBoi tTeppacbl — merKue, 
iMHOK WO 10—12 mM (4TO BeCbMa XapaKTePHO JIA CHJIbHO OMPeCHeHHbIX IIpH- 
[CTbeEBbIX YUACTKOB), HO H3peMKa, B OCOOCHHOCTH B OOpasilaX H3 KaH@Bbl, B3s- 
IX HMKe |\3a00H wypda, BCTpeualOTCA KPyMHble 9K3eMIJIApbI. JImMHa UX JO- 
wuraer 18—20 mm, sBpicora 15—16 mm. Oxpacka pakOBHH CepoBaTO-xKeNTAaN, 
fHOra CO CaObIM CepO-rosyOLIM OTTEHKOM. COXpaHHOCTb HX HECKOJIbKO xyxe, 
[eM PpaKOBHH C COBpeMeHHOrO WAKA. 

- Oco6eHHOCTH OTOKeHHH, 3aKTOUAIOILHX OCTATKH MOPCKHX MOJIJIIOCKOB, H 
OCTaB HCKONAeMOHM (bayHbl NO3BOJIAIOT TIpeMMOJlaraTb, YTO HAaKOMMJICHHe HJIOB 
{ HJIMCTHIX MecKoB c M. baltica mpoucxoquao B Ipexeiax aBaHJeJIbTbI ApeBHEro 
JICHeEKA IPH OTHOCHTEIbHO Ooyee BbICOKOM YpOBHe Mops. 14-mMerpoBas Teppa- 
@, OCTaTKH KOTOpOH BrepBbie Haligenb! K. I]. KpuByaunpim B OeHeKcKOL 
\GJIbBTe, MOXKET COMOCTABIATBCA C Me€PBOH HaMOMMeHHOH TeppacoH peKu, dop- 
[MpOBaHHe KOTOPOM MpoucXo_NJIO B Te BpeMeHa, KOra B BepXOBbAX OweHeka, 
fo qanHpmm A. II. Ilymuuosa (°), npouspactTasiM CMellaHHble OJIbXOBO-6epe3o- 
BIE IeCa C eJIbIO, JIMCTBeHMILeH, COCHOH, NMXTOH H HeOOJbIOH MpHMecbio 
(MpOKOJMCTBEHHBIX NOpog (VII dasa, moceteHUKOBbI KMMATHYECKH ONTH- 
[yM). YUNTbIBAA COOTHOWeHHe MepBOH HaMOHMeHHOH Teppacbl CO BTOpOH, 
[a KOTOPOH paCMOOKEHI OTKPbITHIeC HeaBHO HEOIMTHUeCKHe CTOAHKH (°, %), 
{OXKHO YCTAHOBHTb, YTO TepBasd Teppaca elle 3aMBaaCb NOJOBOJbAMH BO Bpe- 
If CYyHIeCTBOBaHHA MOCemeHHi fpeBHerO uesoBeKa, T. €. 3—5 THIC. JeT 
a3aq. OvesyHO, B 9TO BDEMA HW OOHTAIO OKOJIO ycTbA OsleHeka MHOrOUNCJIeH- 
foe mocenenue M. baltica. 

_ Haxogkxa uckonaemoi M. baltica B paHHerOJOleHOBOH MOpCKOH Teppace 
WICHEKCKOFO 3aJIMBa MO3BOJIA€T CUMTATb, YTO OHA IPOHHKJIa Tya HMeHHO B 
TO BpeMA, CTOIb OaronpuATHOe AIA rtyOokOrO BTOp2xKeHHA YMepeHHO-TeIJO- 
OJHEIX BYOB B apKTMuecKHe Bob. [locmeseqHukKOBOe MOTeMNeHHe BbISBaJIO 
CKJIOUNTEIbHO CHJIbHOe H3MeHEHHE TreorpaduyecKUX yCJOBUH Ha NoOepexbax 
leqoBuToro OKeaHa. JlocTaTOUHO HaIIOMHUTb, 4YTO Ha Cylle PpaHUllbl HEKOTOPbIX 
eorpacuyeckuX 30H CMelaucb Ha 450—500 km k ceBepy HW Ha MecTe COBpeMeH- 
BIX apKTHYeCKUX TyHApP 1-0. UemocKuHa poco JIMCTBeEHHUHOe pesKouecse (*). 
lopolio porpeBaBUIMecd OMpeCHeHHbI€ MeJKOBOJbA CHOMPCKHX Mopel, 
eCbMa OylarOnpuaTHbie Boodle JA MUIpallWli SBPHTaIMHHbIX BH- 
3B (*°), mpeqcTaBiand’ co6ol B TO BpeMA UAeabHy!O Opory AIA paccenenua 
i. baltica. 

Murpalua Bua, OY€BHHO, lila C 3allajla Ha BOCTOK, NOCKOJIbKy H B CoBpe- 
e€HHBIX Mopax JleqoBuToro oKeaHa (”), H B MOPCKHX M€XJICTHHKOBBIX CJIOAX 
) aTjaHTMuecKkoe HM 3allaqHO-apKTHYeCKOe BJIMAHHE CKAa3bIBaeTCA Ha COCTAaBe 
yup! Broth 70 HosocwOupcKux octTpoBos. To7bKO ca6ad M3yYeHHOCTS 
OCEENHUKOBLIX MOPCKHX Teppac Talimbipa H HeOOJIbIIOe HCO BO3MOKHBIX 
ecToHaxoxwKenHit uckonaemoii M. baltica na ero cKaJIMCTbIX Oeperax He T0- 
30JIMJIM MOKA HaliTH CyebI Ce PAHHETOJIONeHOBOrO MepeceeHHA BAO CHOup- 
coro Oepera. Cna6ai H3yYeHHOCTh MOJIOZbIX MOPCKUX OTIOKeHU CeBepo-Bo- 
7oxa CCCP tTaxxe He JaeT BO3MOMKHOCTH YCTAHOBHTb OMpPeeJeHHO, MpoRo- 
‘allacb JIM MUrpalluA Bua BIVIOTh AO THXOOKeaHCKHX BO]. 
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Cy6aTuaHTuyeckoe MOXOI0faHHe TIpHBeIO K paspbIBy OOWIMpHOrO paHE 
TOJIOMeHOBOTO apeasia H OOpa30BaHHIO PeJIHKTOBOrO «OCTPOBHOrOy MoceeH! 
M. baltica y roro-3amagHbIx Geperos Mops JlanreBpix. 


Hay4Ho-HcculeqoBaTebCKHi =MHCTHTYT Tloctynuao 
reoloruu ApKTHKH 14 VI 1960 
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HWorknagn Akawemunu nayx CCCP 
1961. Tom 136, Ni 2 


CPHCTOJIOPHA 


A. MW. BPAYJE u I. E. BAMCBEPL 
OB YYACTHH PETHKYJIO-3HAOTEJIMAJIBHOM CHCTEMbI 
B OCYINECTBJIEHHH BHOJIOFMYECKOFO JEMCTBUA 
BAKTEPHAJIBHbIX MNOJIMCAXAPH]IOB 


(II pedcmaeaeno axademuxom H. H. Anuukoevim 27 VII 1960) 


i OcyllecTBIAA B OpraHH3Me YeNOBeKa M XKHBOTHBIX BaxKHElillTy!O 3allLHTHYy10 
WHKILMIO, PETHKYJIO-2HJOTeMMabHaA cuctema (POC) npomomKaer NpUuBMeKaTb 
eoc 1a0HOe BHUMA@HHe HCCeLOBaTeeH, PaOOTalOUlMX B pa3JIMUHBIX OOnacTax 
HONOTMM. OTOT HHTepec BMOHE 3aKOHOMEepeH, HOO pacuIMpoBKa MexaHnsmMa 
Aa COxwKHeMLIAX 6uosormueckHx MIpOWeccOB, Kak, HallpHMep, MMMYHUTeT, 
O3MOXKHA JIMUIb Ha OCHOBAHHH JeTaJIbHOrO H3yGeHUA Py HKUMOHAJIbHO-MOppoio- 
M4YeCKHX OcOOeHHOCTeH HM MoTeHIMA POC, yemy cTOMb MHOruUM cMOcO6cTBOBaIH 
ec1eqoBanus H. Hh. Anwuxoza (') uw ero nIKOMBI. 
'_ B nocweqHee Bpema POC npupiekia BHHMaHWe HCCeMOBaTeeH, 3aHATHIX 
SyueHHeM OHOMOrHYeCKOrO ACliCTBHA BeLLECTB MOMCaXapuAHOU MpMpomE, mmpe- 
MYylLecTBeHHO OakTepHasbHOrO NponcxowjeHuA. Bpwio moKa3aHo, 4TO BBee- 
Me TakUX BeULeCTB pe3KO MOBBIINaeT BbIKHBaeCMOCTb MOOMBITHbIX YXHBOTHDIX 
oc.re 3apaxKeCHHA WX CMEPTeCJIbHBIMH JO3aMU Pa3JIMUHbIX MHKPOOPraHHsMosB. 
[HbIMM CJIOBaMH, OKa3asi0Cb, UTO PA M3yYeHHbIX NOMMCaXapHOB adPeKTHBHO 
THMYJMpyeT AHTHMUKpOOHbIe *akTOpbl OpraHH3ma. 
_ Tlonsirka o6bacHUTb 2TOT acddeKT YACTO ryMOpaJbHbIMU (bakTOpaMH (usme- 
€HHEM COJepxKaHHA B KPOBM TpoMepAuHa) OKA3aACh HECOCTOATENbHOM, TaK 
‘ak He OOHAPyKeHO MOCTOAHHOTO M CTpororo COOTBeTCTBHA MexK]y YpOBHeEM 
ponepyuHa, C OMHOH CTOPOHbI, H ONOOrHYeCKHM JleHCTBHeEM BBeJeCHHOTO MOJIH- 
jaxapula —c pyro (°). B cBa3v c 9THM ObIH NpeANpHHATHI UCCeOBaHHA 
(6 M3M€HCHMM B yKa3aHHbIX yCJIOBHAX (ParoluuTapHOH akKTHBHOCTH P3SC (*~%). 

[[MTHpOBaHHbIMH HCCCOBAHHAMM YCTAHOBJICHO NOBbILNeHHe (barouuTapHoH 
KTHBHOCTH KyldpepoBckuX KJIeTOK MeyeHH MOCe BBEJCHUA ONPeeJICHHBIX 
AKTEPHAJIbHbIX MOIMCaxapHyoB. OfHako yKa3aHHble aBToppl (*~*) He. cono- 
TaBIAJIM WHTCHCMBHOCTL (parounMTapHolk akTHBHOcTH POC c¢ OnonornuecKolt 
KTHBHOCTbIO JaHHOrO Momucaxapuga. Ilostomy TpyHO MpaBYJIbHO OWeCHHTb 
TeleHb yuacTua PSC B ocyllecTBJIeHHH KOHeYHOrO a*PpeKTa, BbI3bIBaeMOro 
OmucaxapuHyomM. BaxkHO TakoKe yCTaHOBHTb, HMeeTCA JM COOTBETCTBHE MexKJLy 
HTCHCHBHOCTHIO JI€CHCTBHA NMOMMCaXapHla B pa3sJIMYHbIe CPOKM TMocye ero BBe- 
HHA 2%KMBOTHOMY MW CTEMeHbIO AKTHBU3ALMH B STH 2%Ke CpoKu dyHkKunM POC. 

B wacTosiei pa6oTte u3y4aliH H3MeHeHHe (ParoluTapHOH AKTHBHOCTH Kue- 
9k PSC nocie BBe_eHHA JBYX MOMMCAXAapHOB: O6HOJOrHYeCKH BeECbMa AaKTHB- 
Dro WHuHAa (MpenapaT, He_aBHO Noy yeHHBI Nox pykoBoycTBom 3. B. Epmoup- 
30H (°)) w OnomorMuecKH MeHee aKTHBHOrO arap-arapa. Kpome Toro, B OfHOM 
MbITe UCHONb3OBaHa 3aBeJOMO HeaKTHBHaA cepHaA Wanna. Marowutapnyio 
KTHBHOCTb HM XPPeKTHBHOCTH NOMCaxXapHsa (cy MO pe3yJIbTaTaM BbIaKMBae- 
OCTH %KMBOTHBIX TOce 3apaxKeHHA CMePTeIbHOH O30 CTadpusOKOKKa MIM 
. coli) H3y4"aIH B OMHOM OMbITe, HO Ha Pa3HbIX MKUBOTHBIX. 

BuosiormueckH aKTHBHOH CUNTaJIM CepHio WMHHA, nIpy BHY TP MOPIOwIHHHOM 
8€4eHMM KOTOpOH K 3 QHIO Tocme SaparKeHuA JeTaIbHOH O30n cTausOKOKKA 
IM WaTOreHHBIM WITaMMOM KHWeYHOH MalouKu BbIxKHBaIO 75—100% moz- 
IbITHBIX 2KUBOTHBIX. ONITHI CTABHJIM Ha GebIX MpIuaX Becom B 18—20 r. IlnnH 
300MM BHYTpHOprommHHO no 200 y uM NOAKOxKHO 10 2 Mr Ha MbBIlIb,arap- 
"ap — BHyTpHOpiommuHO no 200 y u | mr, moxKoxKHO — m0 2 MF Ha MbIilb. 
(OHTPOJIDHBIM 2KMBOTHbIM HHBEMMpOBaH paBHEIt OObeM du3noOrMueCcKoro 


453 


| 


pacTBOpa, COOTBETCTBCHHO, BHYTPHOpIOUMHHO WIM No_KoKHO. Hcnombs0za 
Take 5 WHTAaKTHbIX MbIIeH, KOTOPbIM HHYerO He BBO. | 

Uepes 4; 24 (ua Bbicore OHomOrMuecKOro AeHCTBUA NoOmMCaxapusa) u 72 Yad 
BHYTPHBeHHO BBo_uM 25% pacTBop Topotpacta us pacueta 4 mu Ha | Kr Bed 
Tena. Euje uepe3 15 MMH. MbIlMeH 3a0MBaIM KPOBONyCKaHveM M HMCCeKaJIM y4) 
CTKM TeueHH, B KOTOPOM 3aepxKUBaeTCA NoOsaBAAloNlad Macca TOpoTpacta (4 
Tlevenb bukcupoBamu no Makcvmosy, cpe3bl MoxKpalliMBaslM reMaTOKCHJIMHG 
uu OOpadaTpBasmu m0 ITAC-metogy. IIpu cranyapTuom yBenuuenuu B 600 pa 
NOMCUNTHBaIM uMCO KyNdpepoBCKUX KMeTOK, (arOwMTHpOBaBLINX 4YacTHII 
ropotpacta B 100 NomHX SpeHHA, UM OMpeseIAIH MpOWeHTHOe CORepxRKaHHe Kil) 
TOK C HHTCHCHBHOM, cpeqHeli u cma6oH 3arpy3Ko. Bo u36exanue OMIMOKH M0) 
CYUNTHIBAIM TOJIbKO KIeTKH C MOMaBLIMMM B Cpe3 agpamu. Jia oGserueHHa M¢ 
Ceqyioulero aHaiu3a MIpMHMMaJIM cpeqHee yMCO *arouMTMpOBaBIIUX KyNpp 
POBCKMX KJeTOK Ha OLHO Noe 3peHuA B KOHTpone 3a 10 u CooTBeTCTBeHHO It 
PCCUHTHIBAIM Pe3YJIbTATH, MOJYGeHHbIe y MOMOMbITHbIX MBIUIeM. | 

Bcero ucnomb30BaHo 90 mpueH, 43 HUX 60 ABIANHCb NOMOMBITHIIMH 
KOHTPOJIbHBIMH. 

Pe3ysIbTaTbl, MOMYYeEHHbIe TPH BHYTPHOPIOlUHHHOM BBeeHHH UCIIOJIb30Bal 
HbIX BellecTB 3a 24 yaca JO MHbEKIMM TOpoTpacTa, MpemcTaBNeHbI B TAG. | 


Ilpoueut Kyno. 


oe eee KJIeTOK ¢ pa3u. cTe-| 
a 3 ’ i MeHb!iO 3arpy3kH 
BpegeHHoe BellecTBO Jlosa BaBIUMX TOpoTpacr, Py 


no arama os murenc.| cpegu. | MaJIO} 
— — 7,6 2 32 66 
@MusnonorMyeckHh pacTBop 0,2 ma 10,0 4 30 64 
Lunn 200 7; 0,2 ma 20,5 AON) OA Ca mdionet 
Arap-arap 200 7; 0,2 ma A259 AGA OG) OR 2o ne 
ey 1000 y; 0,2 ma 14,9 17.6 |,o0 ie2or 
Liwun, 3aBe0MO He aKTHBHBI 200 y; 0,2 ma WPA — 34 66 


Kak BHHO U3 TaOm. 1, UMeeTCA ABHBIM Mapaseu3M Mexk_y OHOOrHyeCKO! 
AKTMBHOCTbIO HCIOJIb3OBaHHOFO MOMCaXapHla H aKTHBH3allNeH caroluTapHo 
AKTHBHOCTH KyIl@eposckux KJeTOK. B 3TOM OTHOWICHHH MOKa3aTeJIbHO, 4 
nocwe BBeeCHHA WHHHA, KaK OHOJIOrHYeCKH AKTMBHOFO MoMCaxXapuya, OTMedeH 
HaMOOJIbuIee UNCIO KyMdepOBCkHX KMeTOK C YacTuIaMM TopoTpacta. Mx xd 
JIMZeECTBO IPH MCHOIb30BAHHM arap-arapa ObIJIO MeHbIIHM (B COOTBeTCTBUL 
ABYMA HCMOb3OBaHHbIMH J0O3aMH), elle HECKOJIbKO Me€HbINIMM TocjIe BBeLeHH 
HeaKTHBHOM CepHu WHMHa VM elle MeHbUIMM Mp WCMomb30BaHHu cbu3sHouOruyE 
CkOro pacTBOpa; Mocye ero BHYTPHOpIOWIMHHOrO BBeEeHHA, KAK NOKAa3aJIM CHé 
IMaJIbHbIe IIPOBepOyHble HaOJIOACHHA, BbIKHBACMOCTb 2%KHBOTHBIX IPH HX 3apa 
2KCHHH CMEPTeIbHOH O30H MHKpOOpraHH3MOB YBeIHYMBaeIcA He3HAYHTEJIbHC 

PaBHbIM O06pa30M, MocuIe BBELCHHA WMHHa 3aMeTHO BO3pOCIO UuCIO KyNdheE 
POBCKHX KJI€TOK C HHTCHCHBHOH WM CpeyqHeH 3arpy3KOH (COooTBeTCTBeHHO Cc 4 
35% mocie BBeLeHHA cbu3MoorMuecKoro pacTBopa Jo 15,8 u 64,47%); Kounud 
CTBO KyMPepOBCKHX KeTOK CO CmabOH 3arpy3KOH yMeHbIIMMOCb c 61 Jo 19,5% 
IIpuMepHo ananoruaHptlit adppextT (0 3TOMy MOKa3aTeO) Wa arap-arap. OgHa 
KO 9TO HE COMPOBOKMaOCb CTOJb SHAYHTCIbHBIM YBeIMYeHHeEM UNCa caro 
IMTMPYIOWMX KyMPepOBCKUX KJeTOK, KaK Ip HCHOb30BAaHHM IMMHA. 

Pes3yJIbTaTbl OMbITOB C IMHHOM XOpouio coracyroTca c HaOmogxenuamu T 
Bapyla (°), MoKa3aBIero, YTO MOCME HHbEKUMA OUOMOrHyeCKH BeCbMa AKTHBHOr 
noiMcaxapuna u3 E. coli K-12 B neweHu yBenu4NBaeTCA 4HCIO THMMUHBI 
OTpocTuaTbIX KyNdpepOBcKUX KIeTOK (kJeTOK Tuma G) 3a CcueT YMeHbUIeHH 
KOJIMYCCTBA YIIVJIOULCHHBIX, HAMOMMHAIONLUX OObIUHbIC JHOTEIMAJIbHbIC 3JIeMeH 
Tb KJleTOK Tuna F. | 

B WeoM jaHHble Tab. 1 ycTaHaBAMBAIOT MapaenH3M Mexy MOBbILeHHe 
P€SHCTCHTHOCTH 2KHBOTHBIX K MHPEKIMM NOX BIMAHHEM HCIOb3OBaHHOTO BE 
WeCTBa H H3MCHEHHEM (pyHKIMOHAJIbHOM aKTHBHOCTH KseTOK POC. Ilo Harem 
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HeEHHIO, 9TO HMEECT CYIILCCTBEHHOe 3HAYeHHE JIA OGOCHOBaHHA MOOKeHHA O 
BaxKHOM 3HaueHHH POC gin ocyllecTBeHUA OnONOrMecKOrO JelCTBUA COOT- 
eTcTBylollero TNovMCcaxapuya. 

IIpm MOxKOXxKHOM BBeeHMH WMHMHAa M arap-arapa 3a 24 yaca oO TopoTpacta 
OOHaPyXeHbI 3HAYHTEbHBIC HHIMBUYaJIbHble KONeOaHuA B KOMMUeCTBE (baro- 
IMTHPOBaBLUIMX KyMPpbepoOBCcKUX KJIeTOK M B CTeMeHH HX 3arpy3ku. BemeycrBue 
STOO pe3YJIbTATbI OMbITOB OKa3aJIMCb MeHee JEMOHCTPaTHBHBIMH, YeM TPH BHYy- 
‘TPUOPIONIMHHOM BBEYCHHH TeX %Ke BeEILECTR. 
iW TaOmuna 2 


Ilpouext Kkynd. Kuwte- 


I Peas Cpeau. auc | TOK ¢ pasa. creneHbi0 
iy ; JIeHHeM Bell. daronut. pa ae 

J BpBefeHHOoe BelllecTBO Jlosa WU WHbeKIL. Kyng®. KeToK 

t TopoTpacta, Ha €7MH. 

§ yac. NOBEPXH. MHTCHC,| CpeytH. Masion 
‘Ousvonoruyeckuli pacrBop 0,2 ma 4 10,0 i AQ 44 
Uuun | 200 ¥; 0,2 ma 4 15.7 43 64 23 
‘usuonormueckuii pacTBop 0,2 ma 24 10,0 AY ° 35 64 
Unuy 200 y; 0,2 ma 24. 70) 55) HSyproh I GACT || IS) 
‘Ousvonormueckuit pacTBop 0,2 Ma ie 10,0 A 2 OO ile ooadl 
Luu 200 7; 0,2 ma UP OMG He TN ASE Hh AS) 


- B Tada. 2 npexcTaBeHbl JaHHble, XapakTepH3ylOWMe AMHaMHKy cbarouuTap- 
HOH AKTHBHOCTH KyMdepoBcKux KseTOK yepes 4; 24 wu 72 uaca Noce BHYTPH- 
OpI0OlIMHHOTO BBeJeCHHA WMMHA, a B KOHTPOJIbHbIX OMbITaX — (bu3HOOrMyecKOrO 
pactBopa. IIpuBemenuple WaHHble CBHJeTeIbCTBYIOT 00 aKTHBH3allHu (byHKMMH 
Kylq@epoBckux KeTOK yxKe uepes 4 Yaca Moce BBeqeHHA UMHHAa. Uepes 72 
4aca cpemHee uucO cbarownTHpOBaBIUUX KyMPepOBCKUX KJIe€TOK WH MHTCHCHB- 
HOCTb (parouuTo3a y MBIWIeH, NOJIYYMBIUMX WHHH, HW Y KOHTPOJIbHbIX 2KHBOTHBIX 
Malo pa3JIMuaJIHCcb. 

Mexjly TeM, BBefweHHe WuHHa 3a 4 YaCa JO 3apaxKeHHA HE aeT BbIParKeH- 
HbIX H3Me€HCHHH B BbIMKMBaeMOCTH MOMONbITHBIX MplUel (*). Hanporup, BBeye- 
Hue MuHa 3a 72 “aca MO 3apaxKeHHA OOECMeUNBAeT Ele BbIPaKeHHOe MOBHIIIIe- 
HM Pe3HCTCHTHOCTH %KMBOTHBIX K HH(peKIMH (”), XOTA, MO MOJIYYCHHbIM JaHHbIM 
(Ta6n. 2), daromuTapHad akTHBHOCTh POC yxe MOUTH CHU3HaCb NO MCXOAHO!. 
| Takum o6pa30M, MosHoro MapaieM3Ma MexKy MOBbIILeHHeEM Ppe3HCTeHTHO- 
CTH 2KMBOTHBIX K HHeKIMM HM H3MCHeCHHeM (PYHKUMOHAIbHOM AKTHBHOCTH KuIe- 
TOK PSC B 9TH CpOKH He OTMeYeHO (B OTJIMUHE OT pe3yJIbTaTOB, MOMyYeHHbIX 
yepe3 24 yaca nocme BBeeCHHA IWHHHa). 

CoBOKYHHOCTbh MOJY4eHHEIX JaHHbIX MO3BO/IAe€T CUMTaTb, 4YTO HMHTCHCHB- 
HOCTb (ParOlMTapHOU AaKTHBHOCTH KseTOK POC (ra61. 1) uMeeT OOWIbIIOe 3HayeHHe 
IIA OCyULeCTBICHHA ONOMOrMyeCKOrO JelcTBUA MoMMCaXapHpoB. Bmecte c Tem, 
yKa3aHHOM aKTHBU3allveli BPA JIM MOAXHO BCeMeO OObACHUTh HaOsIOMaemoe 
MOBbIMeHHE Pe3HCTCHTHOCTH 2KHBOTHDIX K HHPeKIMH MOce BBeAeCHHA MOMHCAa- 
Xapuya (ra6u. 2). CnexyeT mpeqnosoxKUTb, TO BBEeHHe OMOMOPMYeECKH AaKTHB- 
HOrO MOMCaXapusa BbIZbIBAeT B OpPraHH3Me MOMONbITHOTO MKHBOTHOFO ILeJIbI 
KOMIMI€KC peaKIHii; HECOMHeHHO, OJHOM M3 BeCbMa BayKHbIX HM CpaBHUTeJIbHO 
panO pa3BMBarollleiicA ABMAeTCA aKTHBAIMA (harowuTapHOH (yHKUMH KeTOK 
BOC. 


IleHTpaibublit MHCTHTYT Toctynuio 
yYCOBepIIeHCTBOBAHHA Bpaueli 24 VII 1960 
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PHCTOJOFHA), 
B. A. SAKOBJIEB, JI. K. TATOBA, A. A. BPOHINTEMH u A. A. BAHHAKOB f 


JIOKAJIM3AULAA WH WATOXHMHYUECKAA XAPAKTEPHCTHKA 
BEJIKOB BOJIOCKOBbIX KJIETOK KOPTHEBA OPrAHA 
B COCTOAHHH OTHOCHTEJIbHOrO NOKOS HW B YCJIOBMAX 
3BYKOBOrO BO3SAEUCTBHA 


(IIpedcmaeaeno akademuxom H. H. II maaveaysenom 9 VII 1960) 


B page pa6or, BpimomHenHbIx 91. A. BunuuKoppim wu JI. K. Turopon (*~*) 
OblIO OGHApy2KeHO, TO AKTHBHOCTb HEKOTOPbIX CePMeEHTOB B_ BOJIOCKOBbI 
KJIETKaX KOPTHeBa OpraHa MeHAeTCA B YCJIOBHAX 3BYKOBOrO BOSleHCTBHA Ha 
*kuBOTHOe. I]pH KOPpOTKMX cpoKax o3ByyHBaHua (15—30 mMuH.), Kak NpaBuuio} 
OOHapy2XHBasiOCb’ NOBbIMeHHe HX AKTMBHOCTH, a IIpH Oolee JJIMTEbHBIX Cpo 
Kax (1; 2; 4; 6 uac.), HampoTHB, AKTHBHOCTb H3y4eHHbIX (epMeHTOB MOCTeNeHH 
magqana. B rucropusHoOOrMyecKHX OMbITAX C HCIOIb3OBaHHeM MeTOJa TIPWKH34 
HeHHO OKPaCKH ObIIO TakK2xKe WOKa3aHO KavecTBeHHO (”) HM KOJIM¥eCTBEHHO (°)J 
YTO IPH 3BYKOBbIX BO3Je@HCTBHAX B BOJIOCKOBbIX KJIETKaX HMeIOT MECTO JleHa 
TYPaIlHOHHBIe H3MCHEHHA GOeKOBBIX KOMIMICKCOB WHTOMIAa3sMbI. Takum O6pa30M 
MOXKHO ObIJIO TIpeqwoaraTb, YTO H8MeCHEHHE AKTHBHOCTH (epMeHTOB MIpH Jeu 
CTBHH 3BYKOBOrO pa3ipaxKUTeJIA, H B YaCTHOCTH MOBbILIeHHe HX AKTHBHOCTH 
Ha MlepBOH cTayWH, OObACHAIOTCA H3MCHCHHAMM KOH(HrypallHu OeNKOBLIX MO 
JIeKYJI — pasBepTHIBaHveM roby Cc OcBOOOAKeHHeM OObUIOrO 4YHCIa AaKTHB- 
HbIX (PYHKUHOHAJIbHBIX rpynn. BmMecte c TeM 9TH ABJICHHA MOrJIM ObITh TaKxKe} 
CBASAHbI C H3MCHCHHEM B TaKHX YyCJIOBHAX KOHI[CHTPallMH CyMMapHoro Seka} 
ILHTOIIa3MbI BOJIOCKOBBIX KweTOK. B CBA3H C 3THM ObIJIO MpeANpHHATO WHTO-| 
XHMHYeCKOe H3y"eHHeE Oe€IKOB BOJIOCKOBLIX KJICETOK KOPTHeBa OpraHa HeCKOJIb-| 
KHMH MeTOLaMM Tp pa3JIMGHbIX CpOKaX O3By4HBaHHA 2KMBOTHBIX. 

Jia cyKneHua o6 o6ulem comepxKaHHH OeKa B CTpyKTypaxX BOJIOCKOBbIX 
KJI€TOK Oblla HCMOb30BaHa TeTpagsoHveBad peakuua Jlanuennu (*). Cyab-} 
THIPUJbHbIe PPyHMbl OMpeseATHCb MO MeToquKe AkoBmeBa uv Huctpatosoii (°).§ 
J{J1} OLHOBPeMCHHOFO BHIABICHHA CYJIbQrHAPHJIbHbIX WH THCYJbPUAHBIX rpyniy 
MaTepHadl TIpeABapHTeIbHO BbIepKHBaICA B pacTBope yHuTHONa (°). Kou-ff 
WeHTPalMA KOHIUCBbIX G-aILHJIAaMHO-KapOOKCHJIbHbIX TpPyMl onpeseiANach No 
cnoco6y Bapnerra u Senurmana (’). 

HccneqopanHve MpoBoyusocb Ha MOPCKHX CBHHKaX, a TaK%Ke wacTHYHO HA 
KpOvJIMKax uw KoTATAaX.] cepHaA—KoHTpoub. Boll cepuu onpiros xXuMBOTHBIe Tpen- 
BapHTeJIbHO MOWBepraducb BOSeHCTBHIO 3BYKOB BbICOKOM yacToTH (1500 ru, 
95 716) B Tevenne 15u 30 muu., 1; 2; 4 16 uac. B II] cepuu onpiroB »xHBOTHBIX | 
O3By4MBaJIH HH3KHMU YacToTamH (300 ru, 95 96) BTeyeHHe Tex xe cpoKoB. Bo} 
BC€X C€PHAX ONbITOB THCTOXHMHYECKNE PeaKILHH MpPOBOLMJIMCb Ha TOTAIbHbIXx 
OpraHax, BbIJeJICHHBIX M3 BHYTPeHHero yxXa MO ONHMCaHHOM paHee MeToHKe (°) 
M PUKCHpOBaHHbIX B AKUKOCTH apHya. Ha NMOCKOCTHEIX TOTAJIbHBIX Tpemapa- | 
TaX KOPTHeBa OpraHa %KHBOTHBIX, He MOMBepraBlIHXCsH BO3eHCTBHIO 3ByKa, 
yAaeTCA OTUETIMBO MpOCJeMHTb paciipeqemeHHe CyMMapHOroO OemKa, THOOBbIX 
f{ KapOOKCHJIbHBIX Ipylll BO ECe€X CTpyKTypax Oprana. 

IIpu mpoBeyqenuu TerpasonueBoli peakIMM CTPyKTYypbl KOpTHeBa ane 
OKpallMBaloTcA B KOPHYHEBO-PHOJeCTOBbIN WBeET pa3HOH HHTCHCHBHOCTH B 3aBi- | 
CHMOCTH OT KOHI[CHTPpallMH B HHX CyMMapHOrO OeKa. BecbMa OoraTbl 6e1KOM | 
BHYTPCHHME BOJIOCKOBBIe KeTKH. B agpax Oe1OK KOHILEHTpHpyetcaA B O6O0G- | 
Ke, AJPbILIKe M ruibIOKaX XpOMaTHHA. OH OTYETJIMBO BbIABJIACTCA TAK2KE B OOO- | 
JOUKAX STHX KJIETOK M B MHOFOUNCJICHHBIX PpaHyJaX WHTOMIA3MbIl. B HeKOTOpbIX 
CJlyyaiX CKOMJ€HHA TAaKUX TpaHyJ HelpaBHJIbHOH OKpyrsoH opMbI pacnoma- 
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Puc. 1. ToTaibHbI nmocKOcTHOH NpemapaT KOpTHeBa OpraHa MOPCKOli CBMHKH Ha YpOBHe HH2KHero (4-Fo) 3aBHTKAa 

VIHTKH OT 2KHBOTHOTO: @ — HaXOMHBIWeroca B COCTOHHHH OTHOCHTeEbHOrO MOKOS, Mee noyBeprHyToro B TeyeHHe 

30 MHH. H 6—BTeveHHe 1 4¥acCa 3BYKOBOMYy BO3zelicTBHIO 1500 ru, 95 m6. CofepoxxaHHne cyMMapHoro 6e1Ka B Ha- 
PY2KHbIX BOMOCKOBbIX KyIeTKax. OOpa6otka no JlaHnemmH. OK. 7, 06. uM. 90X 


Puc, 2 Puce. 3 


Suc, 2. TotanbHbiii mpenapat HefipoHoB cnupambHOrO raHraHA MOpcKOl CBHHKH, OOpaOoTKa no JaHHennu QnA 
BbIABJIGHHA CyMMapHoro Geka. OK. 7, 06, um. 90X 


Puc. 3. ToTambublii nmocKOcTHOM mpelapaT KOPTHeBa OpraHa MOPCKOH CBHHKH Ha YpOBHe HH*KHErO (4-TO) 3aBHTKA 

TMHTKH OT 2KHBOTHOrO: @ — HaXOAHBUWerOCA B COCTOAHHH OTHOCHTeJIbHOTO MOKOA, 6 — NoABeprHyToro B TeveHHe 

(0). MHH. 3BYKOBOMy BoSfeiictpuio 1500 ru, 95 ZO. Coyepx anne SH-rpynn B Hapy2KHbIX BONOCKOBBIX KyleTKaXx. 
O6pa6orka no Akopuesy wu Hucrpatopoli. Ox. 7, 06. uM. 90% 


Puc. 4, Toranpupiii nmockocTHoit mpenapaT KOpTHeBa OpraHa MOPCKOli CBHHKH Ha ypoBHe 

HHKHerO-(4-rO) SABHTKA YJIHTKH OT 2KHBOTHOFO: @ — HaXOMMBWerOCA B COCTOAHHH OTHOCH- 

TeJIbHOrO NOKOA, a — nopBeprHyToro B TeyeHHe 380 MHH. 3BYKOBOMY BoOsgelicTBu 1500 ru, 

95 46. Cozepsxanne COOH-rpynn B Hapy2KHbIX BOMOCKOBbIX KseTKax, O6pa6oTKa no Bap- 
HeTTy u SenurmaHy. OK, 7, 06. uM. 90X 


» T. 136, Ne 2, Akopanes, Tutosa, Bponmiteiiv, BHHHHKOB 
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TaloTcd B OCHOBaHHH BOJIOCKOBbIX KJIeTOK Tog AqpoM. Ho B ocoGeHHO OouIbIUIOK 
KOHIeHTpalun OOHapyxuBaetca GeOK B BOOCKaX 9THX KWeTOK. Pacnosara- 
ACb Ha UX NOBEPXHOCTH BOMOCKH OOpasyi0T NpepbIBUCTy!IO KOPHUHEBO-@uOVeTO- 
Byl0 Ka€MKY, KOTOPaA TAHETCA BLOMb BCeli ciupadu yauTKH. BoratTs! 6enKom 
WM Hapy2XKHble BOJIOCKOBbIC KJIETKH, XOTA €fO KOHICHTPallHA 3eCb HECKOJIbKO 
MeHbIUad MO CpaBHeEHHIO C BHYTPCHHHMM BOJIOCKOBbIMH KsIeTKamu (puc. 1a). 
Tak Ke KaK H B NOcleqHHX, OCOOeHHO BbICOKa KOHICHTPalluA Geka B BOJOCKaX 
HaPy2KHBIX BOJIOCKOBbIX KJI€CTOK, KOTOpble Ha MpemapaTaxX uMeIOT BU y-oOpas- 
HOH MHTCHCHBHO OKpalIeHHO! B cbuOeTOBO-KOpMUHeEBbI WBeT WeTOUKH. B Heit- 
pOHax CNMpasIbHOrO raHriuA HapALy c oOmeh ANddby3HOK NOKamu3alMel OenKa 
B WMTOMNAasMe OCOOEHHO BBICOKO ero comep2KaHHe B riblOKax Huccus (puc. 2). 
B ape HeMpOHOB OeOK COsepxKHTCA B AMPbINIKAaX, XPOMATHHE HM Pe3KO KOHTY- 
PHpOBaHHOH aepHoH OOonouKe. B akcoHe KOHILeHTpalua OerKa CHMKeHA, a 
B Jl€HIPUTe, HaMpOTHB, ZOBONbHO BEICOKa. TlosTOMy AeHAPUTbI OYeHb OTUeTVIN- 
BO T1pOCciexKMBAaIOTCA BIVIOTh WO BbIxXoOfa U3 habenula perforata. Benox cojep- 
MKUTCA M B APYrHX QIe€MeHTAaX KOPTHeBa Oprana: B OasHIApHOH MemMOpanHe, pelic- 
HEPOBCKOM) H KOPTHEBOH NepelouKax, B KJe€TKaX-cToNOax, B KueTKax J[eliTepca, 
Teusena u Kaaynuyca. 
’ IlIpu ructoxumuyeckoM BBIABJICHHH B KOpTHeBOM opraHe SH-rpynn ero 
CTpYKTYpbI OKpaliMBalOTCA B PO8OBaTO-MaJIMHOBbIi WBeT. Bo BHYTPeCHHHX Bo- 
MOCKOBBIX KeTKaX SH-rpynnbl oOnapy2xkKuBaloTCA B rpaHysiaX IWHATOMNAa3MbI, 
OOpa3yiouluX HHOFa BbIPAYKEHHBIC CKOMJICHHA MOM AAPOM, B ALepHOH MemOpa- 
He, XPOMATHHE H AJpbilKe, HO HaMOoslee BbICOKa HX KOHICHTpalluA B OenKax 
GYBCTBUTCIbHEIX BOJOCKOB. B Hapy2KHbIX BOJIOCKOBbIX KeTKax SH-rpynn ue- 
CKOJIbKO MeHbIUIe, MOSTOMy Ha IipellapaTaX 93TH KJICTKH BBIeIAIOTCA B BHye 
CBETIOH MO3AMKH Ha Ooslee TEMHOM (poHe (paJlaHr BCIOMOraTeJIbHbIX CTPyKTyp 
(puc. 3a). Bee xe u B Hux SH-rpynmbr moryT ObITh OOHapy2KeHbI B KeTOUHOH 
OOOOUKe, B BAKYONH3HpPOBaHHOH WHTOMNasMe HW B AeEPHbIX CTpyKTypax. OTHO- 
CuTebHO MHOrO SH-rpynm B BOmOCKaxX WeTOUKH. B HelpoHax CiMpasbHoro 
ranriua SH-rpynnp! oOHapyxuBaloTcaA B KJIeTOUHOH HU AZepHOH oOOOKUKAX, 
B AjIPHILIKe MH XPOMATHHE Apa HW B HMCCJIEBCKOH CyOcTaHILHM IWMTOMNMa3sMbI, rye 
MX oco6eHHO MHoro. Bpicokand KOHIeHTpalnua SH-rpynl B ReHApuTax 1103B0- 
ACT MpOCN@KHBaTb UX Ha GOOJbUIOM PaCCTOAHHM OT MECTa BbIXONa U3 Tea 
KeTKH. Mmewtcsa SH-rpynnpt vu B akconax. SH-rpynnpl JoKasMsyloTca TakxKe 
M B J\pyruxX deMeHTaxX KOpTHeBa OpraHa. . 
| YdquTKH Tocme MpoBeqeHHA THCTOXHMHMYeCKOH peaKkIMH JIA CyMMapHoro 
BbIdBeHua SH- u SS-rpynn ormuuaiotca ye Ha Plas Ooee peskOH MaJIMHOBOH 
okpackoh YcuseHve OKpacKH KacaeTCA MpaKTHYeCKH BCeX CTPyKTyp, B TOM 
qucle U cosepxamux SH-rpynnp, uTo CBMeTebCTByeT 00 OHOBPeMeHHOM 
HaIMYHM B HUX TakxKe u SS-rpymm. Bmecte c TeM HanMOosee BbIPaxKeHO ycuue- 
HHe OKpaCKH IIpH cyMMapHoM ompeseneHun SH- u SS-rpymn B Heiponax cmn- 
DaJIbHOrO TaHrJIHA WH UX KJIeTKAX-CaTeMUTAX, UTO MOXKETFOBOPHTh O 3HayHTeJIb- 
HOM cojepxkaHuu 3yecb SS-rpynn. 
- COOH-rpynnr 6erkoBol MpHposb! MpezcTaBJIeHbl BO BHYTPCHHUX HW Hapyx- 
HbIX BOJIOCKOBbIX KJICTKaX B CPaBHHTCbHO HeOOVIbINOH KOHICHTPalHu B UX 
\60104KAaX, WHTOMIAasMaTHUeCKHX TpaHylax, B AepHOH MemOpaHe, XpomaTuHe 
4 amppuiKke. Konmeutpanua COOH-rpynm 3HayuTebHO MOBBIMIAeTCH B BOJIO- 
*KaX KaK BHYTPCHHHX, TaK HM Hapy2KHbIX BOJIOCKOBBIX KJleTOK (puc. 4a). B neii- 
JOHaX CIIMpabHOoro ranraua KOHWeHTpawua COOH-rpynm tTakxe B oonkeM 
qeBenwKa. Ojuako OHH BCe KE HECOMHEHHO HMEIOTCA B ILATOMMJIa3Me HEHPOHOB 
3 OOvlacTH ribi6oK Huceaa, B AepHOH OOoN0UKe, ApHIIKe M rabIOKax xpoma- 
ruHa. OOwapyxKuBaioTca OHH HW B akcoHax. B jenspuTax B OOuacTu habenula 
yerforata COOH-rpynnpr ne mpocuexuBarorca. MorkHO OTMeTHTb TaKXKE BbICO- 
<yio KOHeHTpanuio COOH-rpymn u B Apyrux 9sJleMeHTax KOpTHeBa oOpraua. 
Tipu sosyelicrpun Ha 2KMBOTHBIX 3ByKOM yacToToH 1500 rm Mu rpomKocTbio 
5 946 (II cepusa onpiros) yxe yepe3 15 MMH. HMesIO MECTO OKPYrJICHHE OTeWIb- 
{bIX BOJIOCKOBbIX KJICTOK HW YBeJIMYeHHe pasMepoB UX AJep B OOaCTH HAKHErO 
1 HWKHEM YaCTH CpeHero 3aBMTKOB YJIHTKM, YTO ABMACTCA THIMMYHbIM MOpdo- 
457 
; 


JIOTHYCCKHM BbIParKeHHeM BO38OyKCHHA BOJIOCKOBLIX KJeTOK (?). B TaKu) 
KJleTKaX HaGlOalOCch yBeIMYeHHe KOHICHTpaluu cyMMapHoro OenKa, SH- | 
SS-rpymm, a Takxe COOH-rpynm B crpykTypax WMTONMasMbI M aAgpa. 30-Mu 
HYTHOe OSBYYMBAaHHe STOM YaACTOTOH TIpHBOLMIO K BOSOyKMeHMIO MpakTHyeCK])! 
BC€X HAPyXKHbIX BOJIOCKOBbIX KJI€TOK yKa3aHHbIX OTJeJIOB YJIHTKM C OHOBp 
MCHHBIM P€3KHM IIOBbILe€HHeM KOHIeHTpalun OemKka uM ero (yHKUMOHAaJIbHbI 
rpylll B WHTONMasMe MH A[pax 9TUX KeTOK (puc. 16, 36, 46). Comep2xamHe Seviol) 
rIbIOKH XpOMATHHA MepeMellaiucb K NMepudepuH Apa, BOMOCKOBaH MLeTOUKs 
B CBA3H C OKpyrvleHveM Tela KJeTKH IpHHuMasa dbopmy Ayru. Hexoropo 
YBeJIMYeHHE KOHILCHTpPalun Oemka M ero PYHKUMOHAMbHHIX Ppynl Npoucxosune 
TaKKe B OTICIbHbIX H€lipOHaX CIMpPaJIbHOrO FaHrVIMA, PaCMOMORKeHHHIX Ha YPOB} 
He HWKHUX 3aBMTKOB—ocOGeHHO B ruiblOKax Huccua. | 

Uepes 1; 2; 4 u 6 vac. 3ByKOBOrO BO3eHCTBHA HMEIO MECTO TOCTeMeHHOt 
MayeHHe HHTCHCHBHOCTH THCTOXMMMYeCKON peak Ha CYMMApHBIi GeOK, THO! 
JIOBbIC H KapOOKCHJIbHbIe TPyNMbl B PeleNTOPHbIX KJIeETKaAX KOPTHeBa OpraHa 
pacMOJIOKCHHbIX Ha HWMKHUX 3aBUTKAX. YxRE MOCMe YaCOBOFO BOSeCHCTBUA MOK 
HO ObIJIO OTMETHTb YMEHbIMeHHe KOHICHTpalHu CyMMapHOrO OelKa MH UCCTeETO 
BaHHbIX (PYHKUMOHAJIbHBIX PpPyll B OOOMOUKAX Hapy2KHbIX BOJOCKOBBIX KJIETOK| 
HX IMATOMMa3MaTHUeCKUX TpaHylaxX, B BOMOCKaX, a TaK%Ke CTPyKTypax sep 
(puc. le). Uepes 2; 4 mw 6 wac. BO3eHCTBHA MMeJIO MeCTO JlaJIbHehIuee NaqeHu 
KOHWeHTpanun Oemka, SH-, SS- uw COOH-rpynm B ykasaHHbIxX CTpyKTypax) 
BBHY “ero BOJIOCKOBbIe KJICTKH CTAHOBHJIMCh pH MpOBeeHHH COOTBETCTBYIO! 
IHX peakuuli Bce Gomee H Oomee «cBeTabIMu». Hapsagy c sTuM pu 2-4aco} 
BOM BO3JeCHCTBHH B OT @IbHBIX HApy2KHBIX BOJIOCKOBHIX KJI@TKAX KOHIeHTpalud 
OeJIKOB BHOBb HauHHasia MOBbINATECA. Ha done OOJIBUIMHCTBa «CBeTVJIbIX» Kae f 
TOK TaKMe€ Hapy2KHbI€ BOJIOCKOBbI€ KJI€TKH BbITJIATeH TeEMHOOKpalleHHBIMH. IIc 
Mepe yJWIMHeCHHA CpoKa O3By4uHBaHuA (4—6 uac.) U4HCO «TeEMHOOKpallleHHBIX® 
Ke€TOK Bospactao. M3mMenenusa B pacmpeseieHHH HM KOHMeHTPalluH OeNKOB BC 
BHYTPCHHUX BOJIOCKOBbIX KJIETKAX B OTMM4YME OT HapyKHbIX OOBIUHO yaBaJIOCH 
OOHAPyXKUTb TOMbKO Mocae yacoBoro osByyMBaHuA. IIpu stom HaOmomasocE 
MaweHHe KOHICHTpalluu cyMMapHoro Gemka, SH-, SH- u SS- u COOH-rpyn 
B IHTOMMIa3Me 3a HCKJIOUCHHEM YIOMMHABLIMXCA BbILIe PpaHyJAPHbIX CKOMUe- 
Hu y Oa3ambHOrO Nomoca KeTOK. Bombe Toro, B STHX CKOMMeCHHAX OOHapy- 
XKUBaJIOCb JlaxKe HEKOTOPOe MOBBILICHHE KOHILCHTpalMH CyMMapHoro OejKa 
COOH-rpynn, B TO BpeMA KaK KOHICHTPallHA THOJIOBLIX Tpylll B HHX MeHAJIACEp 
Maio. TOuIbKO JIMUIb yepe3 2; 4 M 6 “ac. O3BYYHBaHHA B CBA3H CO 3Ha4YHTeJb 
HbIM OOUHM laleHHeM KOHILeHTpalluM OeKa BO BHYTPCHHHX BOJIOCKOBBIX KJIeT+ 
KaX HaOJONal0Cb H HeEKOTOPOe CHHKeHHE erO KOHICHTPalHH B OMMCaHHBI 


KJICETOK OCTaBaslaCb IlpaKTH¥YeCKH 6e3 H3MeHeHHS. 

IIpum qelictBHH Ha *KHBOTHBIX 3ByKa HH3KOM yacToTH! 300 ru, 95 m6 (III ce- 
PHA OMbITOB) wepe3 15—30 muu.; 1; 2; 4 H 6 ac. NpocmexKHBaIMCch aHasorHy- 
Hble I] cepHu OMbITOB H3MeHeHHA B KOHIECHTPalluu CyMMapHOrO OeKa, THONO- 
BbIX HM KapOOKCHJIbHBIX PpyMM C TOM JHINb pasHHlleH, YTO OHM KaCaJIHCb CTpyK- 
Typ KOpTHeBa OpraHa, PactOOXKeHHbIX Ha BEPXHHX 3aBHTKAaX YJIMTKH. | 

Beraer Bompoc 0 npupose OOHapyXeHHbIX H3MCHCHHM KOHICHTpalnu Oeka 
M ero (YHKUMOHAIbHBIX Fpyll B BOMOCKOBbIX KJICETKAX KOPTHeBa OpraHa IIpH 
Pa3HbIX CpOKaX O3BYYHBaHHA %HBOTHOrO. Kak XOpomlo M3BeCTHO Ovlarofapsl| 
KlaccHyecKHM vuccmeqoBanuam JJ. H. Haconopa u ero miko, Bos6yxKTeHne}: 
KJI€ETKH COMPOBOAKMaeTCA CHaTyPalMOHHBIMA H3MeCHEHHAMM €€ OeMKOBbIX KOM-}, 
miekcos (°). Yurap (1°) paccmatpuBaer JeHaTypaluio Kak OcaOeHHe TBEpsOit}) 
YbTPaCTpyKTypbl O€MKOBOM MOJIEKYJIbI, KOTOPOe BbISbIBACTCH Pa3PbIBOM HeKO-}) 
TOPbIX NOMepegHbIX CBA3eH (BOOPOAHEIX, THCY IbPHAHLIX, THOSPUPHIX H Jp.),} 
ONPEACMAIOULAX OOULYIO KONurypalMio HaTHBHOH OemKOBON MomeKywbI. IIpu), 
STOM Ha MOBeEpXHOCTH O€IKOBOH MOJI€KYJIbI MOPYT MOABAATbCA XHMMYCCKH AKTHB- } 
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BIC (PYHKIUMOHAIbHbIE PPyNMbl, B TOM 4NCTe CY AbPrUApWIbHbIe MH KAapOOKCHAb- 
‘HBI€, KOTOPbI€ B HaTHBHOM O@IKe HaXOJMJIHCb B 3aMACKMPOBaHHOM COCTOAHHH. 
‘TakwM o6pa30M, MosbiilleHue KOHWeHTpauuu SH- u COOH-rpynn B 6enKkax 
“HapyXKHbIX BOJIOCKOBbIX KJICTOK KOPTHeBa OpraHa M HEKOTOPHIX HelipoHax cnu- 
‘PaibHOoro ranraua nocue 15—30-munyTHoro O3ByYHBaHHA XMBOTHOFO MOKHO 
PaclleHHTb Kak Pe3yJIbTAaT JeHaTyPalMOHHbIX H3MCHCHHM TpeTHYHOM MIM BTO- 
PHYO CTPyKTypbI GeKOBHIX KOMIIICKCOB IPH al9KBaTHOM BOsOyxXeHHN 3THX 
KeTOK. C 3TOM TOUKM 3PpeHHA TpyHO, OHaKO, NOHAT HaGsmOMaBLIeeca B HUX 
Mp KOPOTKHX CpOKaxX O3ByUMBaHHA MOBBIINeCHHE KOHILeCHTPalluH CyMMapHOrO 
Oemka M OOmero KOMMYecTBa SH- u SS-rpynn. B cBa3H cC 3THM MO2KHO BBICKa- 
3aTb MpeMNOOKeHHe, YTO Ha MEPBIX 9TANaX BO3OYKCHHA BOJIOCKOBLIX KuJIe- 
‘TOK MMeJIO MECTO YCHJICHHe CHHTETHYCCKHX MPOIMeCCOB B KJI€TKE 3a CY¥eT JIeErKO 
MOOWJIM3YeMbIX pecypcoB. KocBeHHbIM MOLATBEPKTeCHHeM TaKOl BO3MO2KHOCTH 
‘ABJIACTCA TO OOCTOATEILCTBO, YTO KOHWeHTpanun PHK B wutTonmasmMe BOWOCKO- 
BbIX KJI€TOK Np MaJIbIX CpOKaX BO3JeHCTBHA 3BYKOM TakxKe Bospacraer (14). 
‘Bmecte ¢ TEM He/Ib3A NMOJHOCTbIO HCKJIOYHTb BO3MOXKHOCTb TOrO, YTO yCueHHe 
(OKpallIMBaeMOCTH CTPyKTYP BOJIOCKOBbIX KJIETOK IPH MpOBeeHHH TeTpa30HHeBOL 
peaKUMH B MepBble 3TAaMbl OSBYYHBAHHA ObIIO CBA3AHO C MOBbILIeHHeM JOCTYyII- 
HOCTH apOMATHYeCKHX AMHHOKHCJIOT OeIKOB JIA THCTOXHMMYCCKHX PeaKTHBOB 
BCJIEICTBME JeHaTypallMn OesKOB. 
| IIpu gaureibypix cpokax BO3JelCTBHA Ha XKHBOTHBIX 3ByKOM (1; 2; 4 u 
6 wac.) KOHWeHTpalua cyMMapHoro Geka, SH-, SH- u SS-, a Taxxe COOH- 
py B HapyXHbIX H BHYTPCHHUX BOJIOCKOBbIX KJI€TKaX HM HeMPpOHaX CHupasb- 
HOrO TraHrJIMA MOCTeMeHHO Mafasa WH CHW KalaCbh HWKE «HOPMAaIbHOM». ITOT 
(PaKT MOXKHO TOHATh HCXOZA M3 MpescTaBJIeHHH O TOM, 4YTO IPH MaseKoO 3aiel- 
Wen JeHaTypalluu OeKOB yBeIMUMBaeTCA HX aTAKYeMOCTb BHYTPHKJICTOUHBIMH 
MpOTeOJHTHYeCKHMH (epMeHTaMu-KaTencuHamu (”, 1%). MoxHo mpeqnouarats, 
TO IPH JJHTeIbHbIX CpOKaX 3BYKOBOrO BO3eHCTBHA B BOJIOCKOBBIX KJI€CTKaX 
KOpTHeBa OpraHa TaKxKe HMeeT MeCTO ycuJIeHHe pactiaya OeKOB, MpHyem OOpa- 
BylOllHecA B pe3yJIbTAaTe 9TOTO Mpolecca HH3KOMOJICKYApHble (PparMeHTb! M0- 
JIMMeCNTHAHBIX ene BbIMbIBaIOTCA H3 KJIETKH BO BPeMA (PHKCaWMM OpraHa MH HE 
YJlaBIMBaloTCA MOSTOMyY Mp MocwelywouleH THCTOXHMHYeCKOH oOOpadorke. 

Ilomy4eHHble JaHHbIe CBHJETEIbCTBYIOT O TOM, UTO H3MeCHEHHA B CTPyKType 
(6e1KOB BOJIOCKOBbIX KJI€TOK KOpTHeBa OpraHa Mp HX BO30yxKTeHHH, 0603Ha- 
igaeMble TEPMHHOM «eHaTYpalluA», XapAKTepH3YIOTCA PAXOM XMMHYCCKUMX H3Me- 
HEHHU, BbIABJIA€MbIX C MOMOMLbIO THCTOXHMMYeECKHX MeTOgoOB. IIpu KpaTKoBpe- 
IMCHHOM JeHCTBHM 3ByKa OOHapyKUBaeTCA OOIbIOe THCO OGMKOBIX PYHKIHO- 
HaJbHbIX rpymm (SH, SS, COOH), To, Bo3MoxHO, HaxO_uTCA B HeMOcpel- 
CTBCHHOM CBA3H C HaOsO,aBUIMMcA BHHHHKOBbIM HX THTOBOM MOBbILIeHHeM aK- 
‘THBHOCTH HEKOTOPbIX (epMeHTOB B BOJIOCKOBBIX KIeTKaX pH 15—30-MHHyTHOM 
O3BY4HBaHHH %KMBOTHEIX. I]poucxo_MBUee MPH JVIMTebHbIX CpOKaX O3By4HBa- 
HUA CHHKCHHE AKTHBHOCTH STHX (epMCHTOB, BePOATHO, OODACHAeTCA OONLHM 
CHMKeHHEM COsepxKaHHA OemKa, B TOM 4HCe HM cMemMpHyecKoro depMeHTHOrO 
Oemka, 3a cCueT yCHIeHHA MpoTeomnsa. 

HncrutyT 2B0m1I0NHOHHON dusHonornu uM. MW. M. Ceuenosa Ilocrynuno 

Axaylemuu nayk CCCP 8 VII 1960 
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loxsagn Akayemun nayr CCCP 
1961. Tom 136, Ni 2 


TEHETHK Ag 


X. FEPHHI, T. A. MATUEHKOBA u M. J. BAPCYKOBA 


MNPEOAOJIEHHE CAMOCTEPHJIBHOCTH HW JEMNPECCHH MOTOMCTBA 
MPH HHUWYXTE PKU 


(IIpedcmaeaeno akademuxom T. J. JIeicenxo 16 VII 1960} 


[ip MpHHyAUTeIbHOM CaMOOMBbIICHHM MepeKPeCTHOOMBbIIAIOMLUXCA PacTeHH | 
HaGmlogqaetca Oomee WIH MeHee APKO BbIPAXKCHHAA CTeEPHJIbHOCTh WM CHMKeHHE § 
YKH3HEHHOCTH MOTOMcTBa. HalpHMep, y pxKH 3aBA3bIBaHVe CEMAH CHHMKaeTCA 
mpuMepHo mo 1—2%. HcceqoBaHHaA MO MpeoqOseHHIO CaMOCTePHJIbHOCTH U 
TIOBbILNeCHHIO YKH3HCHHOCTH MOTOMCTBa OT MHItyXTa UMelOoT OoJIbWIOe 3HAayeHHe 
JIA PeWICHHA HEKOTOPHIX TEOPeTHYeCKHX BOMPOCOB ONONOrHH OMMOLOTBOPeHHA 
WM IpaKTMYeCKHX 3afay CeIbCKOrO XO3sHCTBA. 

Ha ocnose cbu3snouiorMuecKoro MOHHMMAaHUA IIpOwecca OMIOLOTBOpeHuA, pa3- 
pa6otanHoro T. JI. Jinicenxo (*, 7), Obl MpeqomKeHb! cmoco6h NpeoqoueHuA 
CaMOCTePHJIbHOCTH UM JlelpeccHH MOTOMCTBa IPH HHWLYXTe MepeKPeCTHOOMBIAIO- F 
ILMXCA paCTeHHH: a) BHYTPHKJIOHOBOe MepeolbwienHve Nocie BOCMHTAaHHA BI 
pa3JIH4YHbIX ycoBuAX (*), 6) MOOMbIIeHHe UyKepOAHOH Mb oH (*), B) BOsTeH- 
CTBHe (USHOJIOPMYeCKH AKTHBHbIMM BeULeCTBAMM Ha IIpomecc OMOLOTBOPeHuA 
Mp WuHLyxTe (°). 

Hamu w3yyaslocb BJIMAHHe 4yKepOAHOTO JOONbWIeHHA H USHOMOrHYeCKH 
aKTHBHBIX BeULeCTB Ha 3aBA3bIBAHHe CEMAH H KH3HCHHOCTH MOTOMCTBAa MPH HH- 
WyxXTe px o3sHMon (copt Batka @ManeucKaa) u ApOBoH (copT OHOxXolicKas). 
Pa6ora nmpopogusach c 1956 no 1959 rr. Ha arpoOnomoruueckon cTaHiHH Mo- 
CKOBCKOrO yHHBepcuteta B UamnuKose, Mock. o61. HW Ha 9KCIePHMeHTaJIbHOM 
yuactke Ha JlenuHcKHX ropax. 

J\1A W30J1AHH KOJIOCbeB HMCHOJb30BaIHCb MepraMeHTHble H30ATOpHI. JTo- 
ONbWICHHe HJIM BOSeHCTBHE IIpOBOJHJIM BbICbINAaHHeM OOJIbUIOrO KOJIMYeCTBAa 
IIBIJIbUbI WIM BbIHBaHWeM OMmpemeteHHoro KOuMYecTBa (0,8 Mi) pacTBopa Be- 
IL€CTB B OTKPBITbIM CBEpXy H3OJIATOP, Mocse yero NOCIeETHHH CHOBA 3aKPbIBaJIH. 
Jl BapwaHTOB C YOUTOM MbIIbUOM XpaHHJIM TbIIbILy B IKCHKAaTOpe B TeTeHHe 
2—3 HeH Hal Mapama cnupta. MusnomorMueCKH AKTHBHBIC BeleCcTBa IpHMe- f 
HAJIM B BHC BOAHBIX paCTBOPOB. | 

Bp NOCTABJICHEI KOHTPOJIbHBIC OMbITbI MO H3YYeHHIO JeMCTBUA (bu3sMONOrH- 
YeCKH A@KTHBHBIX BeULeECTB Ha HEOMJIONOTBOPeHHbIe WBETKH (KOJIOCbA TpeqBa- 
PHTeIbHO KacTpupoBasM). Okasaocb, YTO TOKO B BapHaHTe C BoOselicTBHeM 
HHJOJIMIYKCYCHOH KHCJIOTON OOpas0BaJlOCb HECKOJIbKO ULyMIblX CeMAH. Bo Bcex 
IPyruX BapHaHTax Oe3 OMbWIe€HHA CeEMAH He OOPa30BbIBaJIOCh. 

PesysJIbTaTbl 10 3aBA3bIBaHMIO CeMAH TipescTaBsenbl B Ta6n. 1. Tlomyuenutie | 
HaMH JaHHbIe NOATBEPXKLalOT Pe3yJIbTATbI paOoT APyrHX aBTOPOB O TOM, YTO TIpH | 
YY2KEPOLHOM JOOMBIJICHHH MOBbIMAeTCA CaModepTHJIbHOCTh pxu. Ho B HalIHx | 
ONbITaX NMOJIO*KUTCIbHOe BIMAHHE Ha 3aBA3bIBAaHHe C€EMAH IPH HHIUyXTe p2KH | 
OKa3blBala Take yOuTAaA Mblibla TeX %Ke MOOMbIWINTeTeH U yOuTaA TbwIbua, |} 
B3ATaA C JpyruX pacTeHui sToro »%e coptTa px. TlonmKeHHaA spPeKTHBHOCTH |} 
AOOMbWICHHA YOHTOM MbIIbUOH, MO CpaBHEHHIO C JOOMbIICHHeEM CBexKel MbIIb- 
WOH, BOSMOXKHO, HMCeT [Be IPHUYHHbI: BO-IepBbIX, 3TO MOXKET ObITh CIeACTBHeM 
YMCHbIICHHA B3AMMOJEHCTBHA MIbIVIbUbI HW PblJIbia H3-3a HECIOCOOHOCTH MbIVIbILbI | 
K IIpOpacTaHHlO; BO-BTOPbIX, 9TO MOXKET OOYCJIOBJINBATbCA PaCMayOM HEKOTOPbIX 
(PHSMOJIOPHYeCKH AKTHBHBIX BeULECTB B TIbIJIbILe BO BPpeMA ee yMepmBIeHHA. | 

TloppileHHe 3aBA3bIBaHMA CeMAH TIpM MHILyXTe px MbI MomyaMM TaKxe |) 
MpH BO3feHcTBHA Ha Mpowecc ONOLOTBOPeHMA CbH3HOOrHYeCKH AKTHBHBIMH |) 
BeulecTBamMu. IIpu wHlyxTe c Bo3szelicTBHeM HHJOJIMJIYKCYCHOH KMCJIOTOH 3aBa- | 


460 


f Ta6auna il 
‘Sapasplpanne ceMAH NPM WHWyxXTe PAH C JOOMbIWIeEHHeM YyxXepoAHOH u yOuToOH nblabol 


' HM BOSJ@HCTBHEM (busvouornuecku aKTUBHbIMH BelLeCTBaMHu 
: Osumast poxb, 1956 r.| Osumasa poxp, 1958 r. HApopan pop, 1958 r. 
Bapuant uHCJIO epee eet 4HCJIO eee uHeg0. © 1) SABNSHBAr 
BCTKOB eMaAH HHe C€MAH 
He B% I[BeTKOB B % I[BeETKOB B % 
IlpHuygzutembuoe mepeonbiaeHue 802 70,2 1012 72,6 884 55,2 
Muy xt 12500 2,34 8090 1,59 219240 2,60 
Muu yxr C FOONbIMeHHeM MbIbyON: 
exu cOopHol 590 6,24 — — — — 
NOOpORKHHKA Y3KOJHCTHOTO 510 27,60 — _ 1724 3,00 
Muuyxt c foonbieHHem yOuToii 
NbIVIbILON: 
exKu COopHO 680 3,97 — — -— 
NOJOPORHUKA Y3KOMHCTHOTO 600 5,67 — = — ~- 
Pp2KH cBoero copta 1474 909 — — — -- 
.WMHUYXT C BO3ZelicTBHAMH SPUu3HO- 
JOPU4eCKH AKTHBHBIMH BelllectT- 
BaMH: 
& Cu PP (1: 20) =a = 980 3,17 — =~ 
Cu PP (1:40) : 480 13,96 — = 1236 2,70 
m PP (1; 60) — = — — 1172 3,78 
_ WYK (4: 1000) 430 8,96 390 Ty 20) a oo 
~ WYK (1: 10000) = — — = 1404 6,11 
— YK (1: 10000) = _ | — — 593 7,32 
_ bYyK (1 : 100000) — — \ — — 824 3,94 
- YK (4 : 1000000) -- = | = = 576 5,84 
' Cmecb uz C, PP, HYK u YK =) =x fs = 340 2) 60 


, Tipumeuanue. OOosHavenuaA s3fecb HU Aanbue: C — ackopO6uHoBas KuCOTa; PP — HuKoTHHOBaA 
KucsioTa, MYK — unfouusyKcycnan Kucnota, OYK — henunyKcycuan Kucnora, Konneutpanua dusnouo- 
THUeCCKH aKTHBHBIX BeUlecTB B CMecH Oplwia: C 1:40, PP 1:40, HYK 1:10000, DYK 1: 10000. 


SbIBaHHe CEMAH y OOOMX COPTOB px OKa3a0cb B 3—4 pasa BbIlle, 4YeM IPH 
‘SHCTOM HHItyxTe. CMecb BHTaMHHOB C yn PP Bg KoHeHTpaunu | : 40 gana xopo- 
WHE Pe3YJIbTaTbI TOJIbKO Ha O3HMOli pxu. DeHuyKcycHad KHCIOTa Jala wy4- 
WIMM pe3yJIbTaT IPH BO3SMeHCTBUM ee Ha Iporecc ONOAOTBOPeHHA B KOHILCHTpa- 
uu |: 10 000. Cmecb pusunouoru- 


BeCKH AKTHBHBIX BelECTB HEOKA- yy ' ae ; o abe len 
XapaktepvicTuka BCXOJOB OT Ta O3uM 

Bee IBHOTO et pPxkH C JOOMbWIeHHeM uyxKepowqHOH u yOuToH 
Ha MpeoWOJIeHHe CaMOCTePHJIbHO- = pEmbuoi Hu BoszecTBHeM (buSHO/IOPM4eCKH aKTUB- 


etuH. Mutepecuo, uTo nofodnoe HBIMH BeulecTBamMu 1956 r. : 
Serena Oldiaso, 6. le6e- ~~. _) m f © Lies 


st Ss = 
oO “NN con 
‘ReBa (°) pv JOOMbIICHHH KYKypy3bl ABW oo Wom 
P E (3) asi 
‘cMeCbiO IIBIVJIbILbI PXKH, KOHOIUIN, Bapen eS | sg. f 8 fs 
TMIOJCOIHEYHHKA HM TbIKBbI. CMeCb Co.) 24 | e.e 
TIbIJIbILbI STAX BHIOB HE BUIMAIA Ha aen| o& |Oak 


3aBASbIBAHHe CEMAH TIPH HHILYXTE, 
o ¢ 6G 
XOTA KaxKbIM H3 KOMMOHCHTOB B IIlpHHyfzuTesbHOe Nepeonbisenue 2 26,6 ee 


Muuyxt 5 20,3 al ale) 
OTJCJIBHOCTH NOBbIMaJ ero. S710, Le Ce oe MIbIIbILOH: 3 Beene 
eXKH COOPHO 56 ; ; 
KOHEYHO, HE O38HaAYaeT, ATO 106aa ba SORORE Ione yskOuHcTHOrO 87 24,8 | 1,28 
if HUYXT C FOOMbeHHem yOuTOH 
CMeCb IIbIJIbIbI HJM (bu3snouornge TIblJIbILOH: ? 
CKM @KTHBHbIX BelleCTB OyjeT He- exku cOopHoli 65 | 24,6 | 1,12 
iS MOMOpOMHUKA Y3KOHCTHOrO 85 22,9 1,04 
‘acdpeKTHBHOH. Tloayaenupie pesy- Muiyxt c BosfelicTBuem usHou0- 
_  FHYeCCKH AKTHBHbIMH BeLeCTBaMH: 
JIbTATbI TOJbKO HarJinxJHO JICMOH Cu PP (1: 40) 8h 27,0 1,34 
CTPHPYIOT CJIOMHOCTh B3AMMOOTHO- HYK (4 : 1000) 94 | 22,0 | 1,18 


IWeHHH dusHomOrMyecKUX Mporec- 
COB H JOJDKHBI Mpesocrepeyb OT yMpOULeHHbIX BSrIAJOB Ha OnoOrMyecKue 


TIpOleccwl. 

ToromerTso of cemMan 3 onbita 1956 r. BbIpallHBasM B JaOopaTOpHbIX ycu0- 
BUAX B TegyeHHe 44 AHeli (Ta6n. 2), a oT onbita 1958 r. — B MOWeBbIX yCOBHAX 
(ra6a1. 3). 


Jlannpie TaOnui 2 uv 3 MoKa3bIBaloT, YTO PaCTeHHA OT 4YMCTOrO HHUyXxTa Mo 
TakUM NWOKa3aTeIAM, KAK BbIKHBaeMOCTb, YPOxKAMHOCTh UM APyrMM, 3HayHTesIb- 
HO ycTyNaiH pacTeHuamM oT nepekpecTHoro ombiieHHA. OcoOeHHo OovIbulaA 
pasHula HaOmoganacb y ApoBoi pxH B 1959 r. IloromcTBO OT MHILyXTa C JOOMBI- 
JICHHEM TIbIIbIOH MOLOPORKHUNKA Y3KOJIMCTHOFO OKa3aJIOCb MO 9THM MOKa3aTe- 
ie ayulle MOTOMCTBa OT 4MCTOrO HHILyXTa M MpHOmWKANOCh K NOTOMCTBY OT 
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mepekpecrHoro onbiwieHHn. HesdpekTHBHbIM WH MaosdeKTHBHBIM ObIvIO JO- 
ONbIWeCHHE MbWIbIOH ExKH COOPHOH H MOOMbIIeEHHeE YOUTOM TbIJIbILON. 

Bowbiol MHTepec MPeACTABAIOT Pe3yMbTATHI BOSLEHCTBUA PUSHOMOrMYeCKH 
AKTHBHbIMM BelleCTBaMH Ha TIpomecc ONJIOOTBOpeHHA TIpH HMHLyxTe pxu. II 
BbIKHBae€MOCTH JOBOJIbHO IOCTOAHHBIE pe3yJIbTAaTbI aBaJIO MOTOMCTBO OT HHILyXTa 
C BO3JeHCTBHEM HHJOMMYKCYCHOH KHCIOTOH. STO MOTOMCTBO ObIIO sy4Le, 4eM 
pacTeHuA OT UHCTOTO HHIYXTa, HO Xy2Ke, YEM NOTOMCTBO OT MepeKpecTHoro 
onblieHun. Ha ypormkaliHOcTb pacTeHHi MOJIO%KUTEIbHOE BIMAHHE OKa3aio NpexKy 
BCerO BO3JeHCTBHE Ha TIpOLMecc OMMMOAOTBOPeHHA IPH HHIWYXTe CMecH acKOpOu- 
HOBOM HW HHKOTHHOBOM KuCIOT. YpoxaliHOcTh (no 3epHy) pH TOM Opblia axe 
BbIIe, YEM B BapHaHTe C TMepeKpeCTHbIM IIPHHYAHTCIbHBIM OMBIIEHHeEM (03H- 
Maa pO). 

Menee oOnpeJIeHHBIe pe3yJIbTAaTbl Jaylo BosyelicTBue (beHHJIyKCYCHOH. KUC- 
JIOTOH B pa3HbIX KOHIeHTpanuAx. B OCHOBHOM MOKa3aTeIM STHX BapvaHTOB 
JIMIIb H€3HAYHTCIbHO TpeBbllalH Takwe %e NOKasaTeM B BapHaHTe 4HCTHIN 
HHILYXT. Kak MW M0 3aBA3bIBAHHIO CeEMAH, BO3eHCTBHe CMeCbIO PU3HOJIOrHYeCKH 
AKTHBHbIX BeUL€CTB HE OKa3aJlO MOJIOKHTEIbHOTO BJIHMAHHA Ha 2KH3HEHHOCTb 
MIOTOMCTBa TIO CpaBHEHHIO C UYHCTBIM HHILyXTOM. 


Ay eiteyaniuiin Br 


XépakTepHcTuKa pacTeHHii OT UHULYXTa PIKH C MOOMbIVEHHeEM UyKepOLHON MbWIbYOH W BOs- 
felicTBueM (busHOMOrHYeCKH AKTMBHBIMM BellkecTBamH, 1959 r. 


g ie) 

a ° nS ' oO ke Gi bs 

co ~ = Og =x 

S| Se | we | See) Seoul eva ee 

a es ane Bem of = See ate 

Bapuaut 6 S an ae oe Bes lee 

5 oe oo ee | eck Cle eg oo neers 

S| eer pies | Sesiee kee saa Be 

a Bx |e. | Oob | Ome | O meu ume 

OsuMascx PpOoOxb ypoxaan 1958 r. 
I]puHyguTesibHoOe mepeonbisieHue 100 89 68 136 75 | 1,98 51,0 
Munyxt (H) 4100 73 59 415 54 4,31 31% 
W+ HYK (1 : 1000) : 30 83 60 149 61 fee 36,6 
M+ Cu PP (1: 20) 29 76 44 132 79 2,18 82,4 
Aponpaax poxb ypoxaag 1958 Tr. 

IipHHyAuTenbHoe Nepeonbisenne 437 85 75 123 27,0 0,62 20,3: 
Uunyxt (HM) 153 80 48 85 14,8 0,23 tha! 
VM ++ oblibija NOMOPO KHUKA 87 73 60 107 26,8 0,50 16,1 
WU + UYK (4 : 10000) 79 75 56 104 28,5 0,48, 165 Cue 
WM -+C a PP (1: 40) 28 72 64 104 24,5 0,54 15,7 
VW -}+- PP (4 : 160) 46 63 44 99 35,8 0,77 15,8 
HU + ®YK (1 : 10000) 43 82 70 92 16,0 0,291 41,2 
HM + YK (4 : 100000) 30 60 33 97 22,0 0,58 7,33 
UW + @YK (14 : 1000000) 24 63 56 90 20,6 0,42 1455 
VW +-cmecb C, PP, HYK u OYK 26 66 54 93 12,9 0,28 1,0: 


Halo OTMe€THTb, YTO Ppa3JIMYHbIC YCOBHA IpHHYAUTeIbHOTO CaMOOMBbIJIeCHHA 
110-pa3HOMY CKa3aJIHCb Ha 3aBA3bIBAHHH C€EMAH, Ha BbIKHBaeMOCTH HM ypoxall- 
HOCTH MOTOMCTBa. OcOoOeHHO APKHM IIPHMEPOM ZTOFO ABJAIOTCH BapHaHTbI C BO3- 
WeHCTBHeM BHTAMHHOB Tipu uHWyXTe. B 9sTHX BapHaHTax y NOTOMCTBa HaOwO,a- 
JaCb XOPOWAaA YpORKAaHHOCTh B CpeHEM Ha OHO pacTeHHe, HO MWIOXad BbOKHBae- 
MOcTb. J[OOMbIJICHHe MIbIIbIOH ©KH COOPHOK NOBbIMAIO 3aBA3bIBAaHHe CeMAH, 
HO H€ BJIHMAJIO Ha %KU3HCHHOCTh MOTOMCTBa. CyeqoBaTeIbHO, 3aMeuaeTCA OMpe- 
J@CHHAaA CNeWMPUYHOCTL JeHCTBUA MbIVIbIbI PasIMGHbIX BHAOB WIM pacTBOpOB 
Pa3JIMUHbIX (PH3HOJIOrMYeCKH AKTHBHBIX BEeLLeCTB. 

Bpipaxaem OnaromapHocth H. VM. Meliruncony 3a pyKOBO_CTBO padoTon. 


Tlocrynuso 
15 VII 1960 


UWUTHMPOBAHHAA JIMTEPATYPA 


1T. 2. Jinspceu ko, Apopusauna, Ne 1 (1935). 7? T. 7. Ji ntceu ko, O nacnegcrBen- 
HOCTH H ee H3MeHUHBocTH, M., 1943. %VW. E. Taymeuxko, Aposusanna, Ne 4 (1937). 
4T. A. Ba6an x au an, U36upatenbuad CNOCOOHOCTh OMJOLOTBOPeHHA CebCKOXO3ALICTBCH- 
HBIX pactenu, Epepan, 1947. 5 E.A. Bputruxkos,P.H. Iletponaspaosckaad, 
AH, 97, Ne 2 (1954). §3.B. Jle6enesa, JAH, 122, No 3 (1958). 
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Horsann Axkagemun nayr CCCP 
1961. Tom 136, N 2 


TEHETHE A 


Akagpemuk H. B. WHWHH 


HOBbIE — BETBMCTbIE PASHOBHAHOCTH MATKMX NWEHHL | 


Jio mocmeqHero BpeMeHH cCpeqH MMeHHI, BeETBHCTOKOJIOCHIe (OpMbI Opin 

A3BeCTHHI TOJbKO y Tpex BuyoB: Triticum turgidum L., Tr. dicoccum (Schrenk) 
Schiibl. u Tr. vavilovianum Jakub. Bersuctsix muenum cpegu Triticum vul- 
sare Host. He ObIIO M3BeECTHO. 
»\ B wactTosmlee BpemMaA MyTeM OTZaeHHOH THOPpUANsallHH, ABJAIOMLeHCA HeNC- 
JepMaeMbIM HCTOYHHKOM (OpMOOOpa30BaHHA, NOJIYYeHbI HOBbIC pa3HOBMHOCTH 
MATKOW TMWCHHIUbI, HMCIOULHe BeTBHCTHIM KOVIOC. Ilepspie 2Be*BeTBHCTOKOJIOCHIe 
PopMbI MATKOH MWeHHUbI Ob NOyYeHbI HAMM B pe3yJIbTaTe rHOpuqusannu 
O3HMbIX MMeHHI, C BETBHCTOKOJIOCLIMH cbopMamu Agropyrum glaucum Desf. u 
fabHeMWWero CBOOOLHOrO OlbeHuA Fy; u F, MWeHHUHO-NbIpeHHbiMu rHOpusa- 
MU, PacTyIMMM Ha IIMTOMHMKe, H 3aTeM CHCTeMaTHYeCKOrO HHAMBULYabHOrO 
ropa. 

B Jasbyetiiem, pH rHOpHAMsallHu STHX BETBHCTHIX (OPM NMeHHII C Apy- 
THMM MIMWeHHWaMH WH NWICHHUHO-IIbIPeHHBIMH THOpusamu, Opiio MOMyYeHO GOoOVIb- 
toe pa3sHooOpa3He COBepIeHHO KOHCTaHTHBIX (POPM BeTBHCTHIX MWeHHM, pas- 
MMYaIOMMXCA MO CTPyKType KOWOCa, ero OCTHCTOCTH, ONMYWIeHHIO HM OKpacke, 
4 TaKKe 10 (OpMe UM OKPacKe 3epHa HM APYFHM MeHee 3aMeTHEIM MOpdosornye- 
°KUM MW OMOJOrMYeCKHM TIpH3HakaM. BoOJIbWIMHCTBO 3THX (OPM HMEIWOT KOJIOCbA 
TWICHHYHOFO THMA HU XapakTeEPH3yIOTCA CeEMYIONIMMH OCHOBHBIMH NOKa3aTeAMH, 
WIPeLeAIONLMMH BH: KOJIOCbA B 3peJIOM COCTOAHHH He pacilayaioTcA Ha KOJIO- 
“KH, JIMUe€Bad CTOPOHa Mpe GOKOBOM JByXpAHOH; KOJIOCKOBbIe YeLIyH KOKH- 
*ThIe, HEMHOTO KOPOye ILBETKOB; KWJIb C1a6O BbIpaxKeH, Y OCHOBAHHA 4elllyH 
HMeeTCA MpPOMOMbHaA CKMaquaTOCTh WH MOMepewHad BaBJICHHOCTb; BHYTPeCHHAA 
IBETKOBaA YeLIyA BCX I[BeTKOB HEMHOFO KOPOYe HapyxKHOM WBeETKOBOM YeLIyH 
YIM paBHa el. 

B comaTuyecKux KsleTKaxX 3THX (opm 42 xpomocompbl (27). 

Takum o6pa30m, mo mopdomornuecKOMy CTPOeHHIO, YHCJIy XPOMOCOM BeTBH- 
‘TOKOJIOCHIC MIMCHHUHO-NbIPeHHEIe THOPHAbI OTHOCATCA K BULLY MATKMX MIMenHI. 
TockOuJIbKy, KaK YKa3bIBaslocb, Cpe€MH MATKHX MMIeCHHIL He ObIIO BETBHCTOKOJIO- 
‘BIX (OPM, TEM GOOuIee KOHCTAHTHBIX, MbI PaCCMaTPHBaeM BETBUCTHIC MUICHHYHO- 
IbIPeCHHbIe THOPHAL Kak HOBbIe pasHoBUNAHOcTH Tr. vulgare. 

MHOorve BeTBHCTOKOMOChIe (OPM! MMCHHIIbI MpeCTaBAIOT HE TOJIbKO TeO- 
veTHYeCKHH, HO HM OoMpUIOH MpakTHyecKHH MHTepec ONarogapsA Tomy, 4TO Co- 
jep2kaT B Kom0ce GoubII0e YuCIO 3epeH, TO OOYCJIOBMMBaeT UX BbICOKY!O ypo- 
KaliHocTb. HeoOxoqumMo 3aMeTHTb, YTO MHOrHe (OPMbI BeETBHCTOKOJIOCHIX pa3- 
IOBHHOCTeH HMEIOT CTCKJIOBHAHOe BbICOKOKaYeECTBEHHOe 3EPHO C BbICOKHM CO- 
(epxKaHHem OeKa. 

B HacTosiee BpeMA HaMH ObIIO MOJIy4eHO WleCTb BETBHCTOKOJIOCLIX pa3HO- 
SHIHOCTEH MATKOM MUIeCHHIIbI (puc. 1), KOTOpble XaPaKTePpH3ylOTCA CJeLYIOULMMH 
[pH3HaKaMH: 

1. Triticum vurlgare var. rubroramosum Cicin wMeeT BeTBHCTHIe, HeOry- 
J€HHbIC KPaCHbl€ KOJIOCbA C KpaCHbIMH OCTAMHM HM KpaCHbIM 3epHOM. 

2. Triticum vulgare var. alboramosum Cicin oTmMuaeTca BeTBHCTbIMH, He- 
MyWICHHBIMH OebIMH KOJIOCbAMN C OeJIbIMH OCTAMH HM KPaCHbIM 3e€PHOM. 
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3. Triticum vulgare var. rubromultispicatum Cicin xapakTepusyetca Ber- 
BHCTHIMH, HOMYIUCHHbIMH, O€30CTHBIMH KPaCHbIMM KOJIOCbAMM C KPaCHbIM 3ep- 


HOM. 
4, Triticum vulgare var. albomultispicatum Cicin ormMu4aetTca BeTBHCTHIMH, 


HeOIMYUICHHbIMH, 6e30CTHLIMH Oe€NbIMH KOJIOCbAMH C KPaCHbIM 3CpHOM. 


Puc. 1. a — Triticum vulgare var. rubroramosum Cicin; 6 — Tr. var. alboramosum Cicin; 
6 — Tr. var. rubromultispicatum Cicin; e — Tr. var. albomultispicatum Cicin; 0 — Tr. var. 
zramosovillosum Cicin; e — Tr. var. multispicatovillosum Cicin - 


5. Triticum vulgare var. ramosovillosum Cicin wuMeeT BeTBHCTBIe, OMyLIeH- | 
Hbl€, O€3OCTHBI€ KPaCHbI€ KOJIOCbA C KpaCHbIM 3€pHOM. | 
6. Triticum vulgare var. multispicatovillosum Cicin umeer BerBucrTBle, | 
ONYIWeHHbIe, Se30CTHbIC GeTbIe KOJIOCbA, C KPaCHbIM 3epHOM. 


D es cri pti mes ia tie iain eno an ie 


Triticum vulgare var. rubroramosum Cicin var. nov. Spica ramosa, glabra, | 
rubra, arista rubra; caryopsis rubra. 

Triticum vulgare var. alboramosum Cicin var. nov. Spica ramosa, glabra, 
albida; arista albida; caryopsis rubra. 

Triticum vulgare var. rubromultispicatum Cicin var. nov. Spica ramosa, 
glabra, non aristata, rubra; caryopsis rubra. 

Triticum vulgare var. albomultispicatum Cicin var. nov. Spica ramosa, 
glabra, non aristata, albida; caryopsis rubra. 

Triticum vulgare var. ramosovillosum Cicin var. nov. Spica ramosa, pu- 
bescens, non aristata, rubra; caryopsis rubra. 

Triticum vulgare var. multispicatovillosum Cicin var. nov. Spica ramosa, 
pubescens, non aristata, albida; caryopsis rubra. 


Tloctynnuio 
29 X 1960 
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' Woruayn Akanemun Hayk CCCP 
j 1961. Ton 136, Ni 2 


, PHHPOBHOJOTH A 
[| B. H. HAKHTHH 


\ 


BJIMAHWE TEYVEHUM HA KOJIMYECTBEHHOE PACIPEEJIEHHE 
JOHHOM SAYHDI B CEBEPO-3AMARHOM YACTH 
YEPHOrO MOPS 


(ITpedcmaeaeno axademuxom H. H. II maaveaysexom 28 VI 1960) 


- 
» Tegenua u Apyrve @opMbI 7BMxKeHHA BOLI B MOpPe ABAAIOTCA, KAaK 3TO XO- 
OWIO H3BeECTHO, MOULHBIM SKONOrNYeCKUM (aKTOPOM, OKaabIBAIONLHM OOsbINOe 
WMAHME Ha COCTaB M pacipesenenne JOHHOK cbayHbl. UTo xe KacaeTca BIMA- 
Msi TEYEHHH Ha OOMLee KOJIMYECTBO H BeIMIHHY ONOMaccb! MOHHOTO HaceeHus, 
9 B 9TOM OTHOUICHHH JaHHbIe OUCH OFpaHHUeHbl. 

Tak, B OoObWIOH aMepHKaHCKOH MoHorpadun (('), ra. XIII) umewrtca 
6IMe YKa3aHUA Ha TO, YTO XapaKTep cpayHbi u (bOPbl M MWIOTHOCTh HacemeHHA 

JIMTOPaIbHOH 30HE B KaKOH-TO CTeNeCHH 3aBHCAT OT NpHpoOsbl TeyeHu, U B 
ACTHOCTH OT OTHOCHTEbHOTO OoraTCTBa UX IMULeBbIMH MaTepHasamu. CnepK (7) 
iMTaeT, TO pacnpoctpaHenue y DappepcKux OcTpOBOB OnoMeHO3a 9dIIudayHbl 
lodiola, maromero Guomaccy yo 17 Kr/M?, 3aBHCHT OT MOCTOAHHOM CMeHBI BOJHI, 
PHHOCHINeH MHULEBbIe BeLLeCTBa. 
_ Has Uepxoro mops Mbl HaxoyuM HHTepecuble Fannie y Heyaewa (°), KOTOpbIIi 
Ka3blBaeT Ha IIPAMY!O CBA3b B paciipoctpanenun y Oeperos bouwrapun Mu_HeBbIX 
OCeJICHHH C HyIIMM OT CeBepO-BOCTOKa K 10ro-3allajly TeyYeHHeM, KOTOpoe 
eceT OObUIOe KOMMYeECTBO JeTPHTa, MocTynatomlero or ycrbeB J[yHan u oce- 
aIOWLerO Ha HO Tipu oOCMaONeHHH ObICTPOTbI TeYeHHA, 3aBHCALIeCM OT CMeHBI 
alipaBIeHHA HU CuIbI BeTpa. ApHombgzH (*), H3yyaBIMH OeHTOc KapKuunrcKoro 
AIUBAa, CUMTACT, ITO MPOXOMAMLMeE 3NeCb TEYCHHA MOFYT OKa3bIBaTh CyULeCTBEH- 
O€ BIMAHME Ha KOJIMYCCTBEHHOe pacipeeeHne OHHOH (bayupl. M3syuaenne 
ACIIPEMEICHHA MMMEBbLIX WOceeHUH B ceBepo-3anaqHoH uactH UepHoro mo- 
a (°) mloKasamo, uTO K ceBepy OT Napasmuenn 46° STH NoceleHuA pacnouloxe- 
bI BOKPyP WeHTpasIbHO 4acTH palioHa, re MHMEBbIX MOCeeHHH ye He BCTpe- 
ACTCA VM MMOBOM TpyHT 3aceeH ONOWeHO3OM CHHeCMHA’— MeMHHa. Takoe 
ACTIOJIOMKEHHE MUMEBbIX NMOCeMeHHH B ITOM YACTH MOPH COBMayaer Cc HalipaB- 
eHHeM TeYeHHii, CXeMa KOTOPHIX JaHa B JOuMH UepHoro mops (1937 r.), rae 
€HTPaJIbHYIO UaCTb, HAXOJAMLYIOCA BHYTPH KOJIbila TEYCHHH, MOXKHO paccmar- 
MBaTb, KaK XasIMcTaTHYecKu pation. OKpyKalolue STy WeHTpasbHylO yacTb 
MIMeBbIC MOCeICHHA MOXKHO pa3eJIMTb Ha J[Be HE COBCeEM PaBHbl€ 4aCTH: He- 
{OJIbKO Me€HbIMyIO — BOcTOUHYyIO H OdsbIyIo — samaguyio. Tpanuta mexgy 
MMM IIpOXOfUT Ha ceBepe OOO BEIXOZa J[Henpo-byrcKoro muMaua, a Ha tore 
KONO MepuguaHa 31°10’ (cm. puc. 1). Taxkoe qemeHve ompaBmbiBaeTca pa3san- 
ZeM YCIOBHH XKH3HU B 3THX AByX UaCTAX MUJMeBbIX MOCeeHHH, laBHbIM 0O- 
a30M — yCIOBHi nutTaHun. Ji BOCTOUHOM YaCTH MocueT cpemHero Beca Ha 
M? BCeX 2%KHBOTHBIX MakpOOenTOCa, KpoMme pbIO, ast OuoMaccy 335 Tr, a qA 
anayHol uactu 630 r. Cpeqwee KommuecTBO 2%KMBOTHbIX Oe€HTOCa B BOCTOUHON 
actu cocTaBaer 275, a B 3amagHol 698 3K3/M. 

Tipu sToM Halo CKasaTb, YTO ONOTeHOS MHJMEBIX NOCeJICHHH KaK B BOCTOY- 
OH, Tak M B 3alaqHOll uACTAX CKafbIBaeTCA OJMHAKOBO M3 AByX OnoleHoTH- 
eCKUX TPyIMMpOBOK: OHO, CBA3aHHOH C HJIMCTOMecuaHbIM TpyHTOM Cc paky- 
ICUHHKOM, MH JIpyroii, CBA3aHHO C WJIOBbIM IpyHTOM,— o6€ c XapakTepHbIM 
Jif HUX COCTABOM JOMHHUPYIOUINX H BTOPOCTeMeHHbIX KOMIMOHEHTOB OHOIeHO- 
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3a. []pHunHbl, OT KOTOPbIX 3a4BHCHT CTOJIb Comba pasHuia B Bece M KO/MUe- 
CTBE )KHBOTHBIX OCHTOCA B 3allaHOH HM BOCTOUHOM YaCTAX MUJMEBHIX MOCeIEHHH, 
OOYCOBNEHbI MOUTH HCKJNOUNTEbHO TEM Pa3IHYHeM B KOMHYECTBE MMILeBOrO 
MaTepHasia (riaBHbIM OOpas0M paCTHTe/IbHOrO JleTpHTa), KOTOPbIM MpHHocuTcA 
IPOXOAAULHMM 3eCb TeYeHHAMH. . 

Hay BocTOuHOll, ¥aCTbIO STHX MOCENEHHH MpOXOJMT TeyeHHe, MpeACTaBwA10- 
yee COOOIO YaCTb’ KPyroBoro WHKJOHHYeECKOrO TeyeHHA UepuHoro mops. Ono 
IpHXOUT ciowa, HAA OT OeperoB KapKasa UH Kppmma, rye y KepyeucKoro mpo- 
JIMBa OHO MOMOJHAeTCA JETPHTHBIM MaTepHasioM M3 A3OBCKOrO MOP M pacxony- 
eT €rO, MpOXOLA BAOb WOXAKHEIX HW 3alayHbIX OeperosB Kppima, rye MonomHeHHs 


; M. = 
fi Tenmposcrnit | 


\ 


Pue. 1. Tlonoxwenne OvoueHo3a MHAHeBbIX TlocemeHHH u 
HallpaBJleHHe TeueHHi (CTpe/IKH) B CeBepO-3anaqHOH yacTH 
Yepnoro mops. ] —3anagquas uactp, Il — pocrounas wacTb 


HOBbIM 4" IIMUL@BbIM~ MaTepHaJIOM He MIPOHCXOAMT BBHy Kpaliue He3HauHTe/Ib- 
HOrO 3eCb MaTepHKoBoro cToKa. Ilostomy, npoliga mM. TapxanxyT,* B CeBepo- | 
3alaqHOH 4aCTH MOpPA, STO TeyeHHe, Hyulee Hay BOCTOYHOM | UaCTbIO} MH-| 
JIMEBbIX TIOC@JICHHH, OKA3bIBaeTCA YIKE OTHOCHTEIbHO OOECIHEHHEIM Je€TPHTHBIM ” 
MaTepHaJIOM. 

IIpoiigqa oKonegHocTtb TenyposcKkoli KOcbI HM MOBOpayHuBad Kk 10ro-3alajly, 
TegeHHe lipuHuMaeT Bon! J{Henpo-Byrckoro mHManHa (cM. puc. 1), BHOCALHe 
rpoMafHoe KOJIM¥eCTBO (PHTOMMAaHKTOHAa uU eTpuTa. TakuM o6pasom,*Teuenne, 
MpOXomAallee Hal 3alaqHOH 4YaCTbIO MHAMEBbIX NOCeeHHH, HeCeT ; BObI, 4pes-— 
BbIVaHHO OOOPaljeHHbIe MHULEBbIMM BeULeCTBaMM B CpaBHeHHH C BOaMH, IIpO-— 
XOJAULMMM Ha, BOCTOUHOH YaCTbIO STHX MOceNeHHH. 

TlogrBepxKeHHeM STOMY CJIy2*KAaT MpOObl cecTOHAa, B3ATbIe BO BPeMA Tex xe 
paOoT MO u3yyeHHIO pacnpemeneHvaA MUAMEBbIX MOCeeHHH Ha JByX CTAHUMAX: 
ojHa — OKOJIO ceBepHow uacTH TenyposckoH Koch (ctanuua Ne 74, @ = 
=46°15’, =31°26’) u Bropaa — x wro-sanayy of Bprxoga u3 J[Hempo-ByrcKoro 
jumMana (cranuna Ne 12, @ = 46°33’, 2 = 31°13’2"). Ha cranuuu Ne 74 go 
BUAaeCHHA BOX JIMMaHa CbIPOH Bec cecTOHa cocTaBlad 340 mr/M’. I[Ipo6a 6pina 
B3ATa B aBryCTe, HM OCHOBHad Macca CcecTOHa cocTOaa U3 PuTOMMaHKTOHA. TJo- 
JIY4EHHbIN ChIPOH Bec MpOOb! OKasaJICA OYCHb OH3KHM K TOMY, KOTOPHIii yKa3aH 
Tanaypkuespim (°) quid 1po6 nmaHKkTOHa KapKMHUTCKOrO 3asIMBa, BASTHIX B aB- 
rycte 1934 r. | 

Ha cranunuu No 12,” naxogsmelica BOM3H OT BHagqenua Bon J[Henpo-Byr- 
CkOro JIMMaHa, Bec cecToHa cocTaBua 120 r/m’. B3aTasa Ha 3TOL cTaHiMH mpoba 
IIpeqcTaBAsa CcoOow rycTylo 3eneHyIO Maccy, B MoaBuIAIOUeM KOsIM¥eCTBE 
COCTOALLYIO H3 CHHESEJICHBIX BOMOPOCeli, BbIHeCCHHbIX H3 JIMMaHa. . 

Bea 9Ta OrpomHas Macca Boopocuel, BbIHeCeCHHBIX 3 IIpeCHbIX BOM B MOpe, 
CPpaBHHTeJIbHO ObICTpO OTMHPaeT HU B BULE JETPUTAa JBUXKeTCA BMECTe C TEYeHHeM, | 
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OCTeNeHHO OllycKascb Ha HO. TakHM OOpa30M Jit MOHHOH dbayHbl ocTaB- 
AeTCH OOWJIbHbIM MHULeEBOH MaTepHasl. OTHMM YCJIOBHAMH, HeCOMHCHHO, H 
ObACHACTCA CTOMb OObIUUAA pasHHlla B Be MYMHE OHOMACCbI X%KHBOTHOFO OeH- 
oca B BOCTOUHOH MH 3allaqHOH waCTAX MHJHEBbIX TOCeseHHH Ha CeBepo-3anaye 
fepHoro Mops. ; 


MucruTyT okeaHouoru“ Tlocrynuao 
Axkaglemun HayK CCCP 28 VI 1960 
HWHTHPOBAHHAA JIMTEPATYPA 


a Osc py JO nS on, Re eE lemming, hel Oceanss. 1946. 
oS platue-k, Rapp. and Proc. ver., 57 (1929). * A. Heuaess, Tp. Ha OM. UXT. Cr., 
osonanb, 1935, 3. 4J1. B. ApHowpbau, Tp. CesBactonompcK. OHO. cTaHuHH 
m. A. O. Kopanescxoro, 7 (1949). °® B. H. Huxkutunu, JAH, 120, Neo 4 (1958). 
M. A. Tanagzxwues, Tp. CepacronombeK. 6uon, cranmHH um. A. O. Kospamescxoro, 6 
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Jloxnnaym Akagemuu Hayr CCCP 
1964. Tom 136, Ni 2 


MHKPOBHOJIOTH & 


C. H. AJIAXAHAH, C. 3. MHHJVINH, 3. M. 3AMUWEBA u H. B. OPJIOBA 


NOJIYYEHHE HEAKTHBHbBIX MYTAHTOB ACT. RIMOSUS 
HW OBPASOBAHHE AHTHBHOTHKA TIPH HX COBMECTHOM 
KY JIbBTHBUPOBAHHH 


(ITpedcmaeneno axkademuxom M. M. Ilemakunom 14 VII 1960) 


B uccyleqoBaHHax MpoleccoB OMOCHHTe3a MHOFHX MIpOAyKTOB OOMeHa MHK 
poOHOH KJIETKH, TaKHX KaK @MMHOKHCJIOTbI H BHTAMHMHbI, OObIUIOe 3HALeHHE 
pHoOpedl MeTO, OCHOBaHHBIM Ha HCMOJb3OBAaHHM OMOXHMHMYCCKH HeOCTAaTOU: 
HbIX BapHaHTOB MUKpoopraHH3mos ('). B pane culygaeB H3yyeHHe CepHH MyTaH 
TOB, Y KOTOPbIX HapyleH CHHTe3 OJHOTO ONPeeJeHHOrO BeULeCTBAa B Pa3JIMUHbIA 
3BCHbAX WeNH peak, MpHBeO K pacliHMppoBke MexaHH3Ma OHOCHHTE3a 9TO: 
rO BeWeCTBa HIM MOTBEPMJIO BbIBObI, MOJYYeHHbIe APyrHMH MeTOaMH U Hé 
Upyrux oprann3max. B pe3yuibTaTe 3THX HCCTeAOBaHHH ObiIM MOJyYeHbI Lan 
HbI€ OTHOCHTEJIbHO IyTeH OMOCHHTe3a TPHNTOPaHa, METHOHHHA UM Apyrux ai 
HOKHCOT. L[eHHOCTb pe3yJIbTAaTOB, MOJIYYCHHBIX 9JTHM MeTOJIOM, JlelaeT BeCbMg 
2KEATEIbHBIM PaCIIpOocTpaHeHue ero H Ha H3yYeHHE Apyrux MpoweccoB oOmMeHg@ 
BeleCTB, B YaCTHOCTH MIpOWeccOB OMOCHHTe3A AHTHOMOTHKOB, MpeCTaBJIAIOULUX 
coOol CuIO*KHbIe OpraHvyecKNe COeIHHEHMA. 

MOxKHO HaMeTHTb HeCKOJIbKO IyTeH HcceqOBaHHA MeXaHH3Ma OOpasoBa 
HUA AHTHOHOTHYCCKHX BeLLECTB C MOMOIL[bIO MYTAHTHBIX (POPM COOTBETCTBYIOULUX 
MHUKPOOpraHH3MOB. OHH H3 HUX — 9TO NOyGeHHe y MUKPOOpraHH3ma-po- 


cnocoOHocTH K OOpa30BaHHIO aHTHOMOTHYeCKUX BeulecTB. B 3ToM cayyae nipely 
MO/laraeTCA YCTAHOBJICHHE OMpeesIeHHOH CBA3H M@xK Ay MpoweccoM OMOCHHTEesa 
aHTHOHOTHKa HM yuacTHeM B 3TOM Iipomecce WaHHOrO ciewMuyeckoro meTaGa 
JIHMTa (AMHHOKHCJIOTHI, BUTaMMHAa H T. J.). 

Hicxoqa 43 9THX cooOpaxkeHuit MbI H3y¥aM aHTHOMOTHUeCKyIO aKTHBHOCTH 
OHOXHMHYECKH HefOCTaTOUHbIX BapwNanToB Actinomyces rimosus — mpozyue 
Ta OKCHTeTpalukIMHa. Bpli0 MOKa3aHO, YTO M€THOHMHOBEIM HM HMallMHOBbIM 


MyTanTp! Act. rimosus quis decease HYKMaoTcA B 3Hay 


B pe3ybTaTe MYTALMH CMOCOOHOCTh K CHHTe3y aHTHOuoTUKa. B 3TOM cayyae, 
KaK MW IIpM paciiuppoBKe nyTeli OMOCHHTe3a AMHHOKHCIOT HWJIM BHTAMHHOB, 
AsIa yemexa paOoTbl HeOOXOAUMO NOJIly4eHHe HeaKTHBHEIX BapHaHTOB, XapakTe= 
PH3YIOWIMXCA HaPyUICHHAMH CHHTe€3A AHTHOMOTHKOB Ha pa3JIM4HbIX CTYMeHAX 
Tpowecca WU B3aMMHO JONOMHAIOMLUX Apyr Apyra Mp COBMeCTHOM BbIpalllHBa- 
HHH. OHaKO HeMHOrOUHCJIeHHBIe TMOMbITKH HCMOb3OBAHMA JIA STO Wen 


HEaKTHBHBIX MYTaHTOB He HMedM ycmexa. Tak, BonHep Mpou3Boqus nonmapHoe 
BbIPallMBaHHe 55 HeaKTHBHBIX BapHaHTOB MposyiwenTa NenuynMHa P. chry- 
sogenum BO BCe€X BOSMOMKHBIX KOMOHHAIMAX, HO HH B OMHOM CJIyyae He HaOJIIO: 
al CHHTe3a anTHOnoTHKa (°). Topa3q0 mo3qHee CepMOHTH NOwyaH HeakTHB 
HbI€ BapHanTbl P. chrysogenum, BO3HHKUIMe, MO-BHAMMOMY, B pesyJIbTaTe pas 
JIMYHBIX MYyTallHi, TaK Kak IPH CKpeWlHBaHHH HX MexAy COOOM NoyuaMCb 
BbICOKOaKTHBHBIE JMMIONIHbIe (opMbl. Ho uw B 3TOM CJIyuae pH COBMeCTHOM 
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pIPAILMBaHHM STHX BapHaHTOB OOpasoBaHHA AHTHOHOTHKAa He Mpoucxoguuo (*). 
HAYHTEIbHOe YBeMYCHHE BbIXOa aHTHOMOTHKA OMMCaHO Tp COBMeCTHOM 
BIPAMMBAHHM Nposyiwenta weanocnopuna u mpoxyuerta nenuuusuna (5), 
TaKKe MIpH COBMECTHOM BbIpalllMBaHHv JBYX MaslOaKTMBHBIX WITamMoB Strep- 
Omyces aureofaciens (°). OjgHako B mepBoM culyyae HCXOJHBIC LITAMMBI BBI- 
CAH COOTBETCTBYIOINMe AHTHOHOTHKH HM MPH pa3sebHOM BbIpall\HBaHHH, a BO: 
TOPOM CJIyyae CABHT AKTHBHOCTH IPH COBMECTHOM BbIpalllHBaHHH Obi O4eHb 
e€3HAUHTEJIbHBIM. 

 B nposomkenve HauimMx mpelbilyuyux paOoT Hamu Oblla mpelnpuHATa no- 
BITKA MONYYNTh B3aMMHO JONONHAIOMIMe Apyr Apyra HeaKTMBHble MYT@HTb 
TIpoyWeHTa OKcCHTeTpalukuHa— Act. rimosus. IIpu npamenenun myTareH- 
IX (akKTOPpOB, MOMMMO MYTaHTOB 


| HSMCHEHHBIMH KYJIbTYpaJibHO-MOp- Ta6unua 4 
JOJIC THYECKHMU CBOHCTBaMH, C BbICO- Uactota BOsHHKHOBeHHA He€aKTHBHBIX} 
OH YaCTOTOM BO3HMKAaIOT MYTAHTHI C BapHaHTOB B 8aBHCHMOCTH OT JO3bI 


i3MCHCHHOM aHTHOMOTHYeCKO! AKTHB- Yap Tpe@n Oust oe eye 


JOCTbIO, a TAK7Ke HEAKTHBHbIe MyTAH- 


; 3 Ms Hux 
bl, MpakTHyeckW He Bbijemsoulue ose! Buokupae- | Tucano | He4KTHBHEIX 
HTHOMOTHKA (°). ppr/mus pace eae 9 
_ jiina nonyyenua HeaKTMBHbIXx eat 
[yYTaHTOB HCMOJIbSOBaIMCb [Ba BBI- 

OKO@KTHBHBIX OJIMSKOPONCTBEHHBIX Bes o6aysenna | 100 199 —-|- 
' Welt <p C 500 35,6 199 7.) 35 
ITaMMa ACt. YFimosus. MOpbl yKa- 1000 6,8 499 14 7,0: 
| 2000 0,14 188 30 | 15,9 
@HHBIX INTAMMOB OOpa6aTEiBauch — 3K" Rmieides tae nae 
A3IMYHLIMM MYTAreHHBIMH akTopa- —-4000 0700053 | 194 5h 2:6 
m (y.-cb. JIy4u, peHTrenoscKne sy- Beero...| 1178 | 71 | 6,0 


M, KOMOMHMpOBaHHoe BOsselicTBHe 
THJICHUMMHA 4H y.-:). Wy4el) u BbICe- 
aiMCb Ha arapH30BaHHylo MuTaTenbHy10 cpezy. IlpoBepka aHTHOMOTHYeCKO!i 
KTMBHOCTH BbIPOCIIHX KOJOHMH MpOusBOANacb myTem FayOMHHOM cbepmMeHTa- 
MM, B KONOaxX Ha KauasKe, Ha cpefle cyeyroulero cocTaBa: KyKypy3Hblit 
KeTpaxtT 0,25—0,50% (no cyxomy Becy); (NHa),SO: 0,4%; Kpaxman 3;0%; 
laCl 0,5%; CaCOs'0,5%; pH 7,0—7,2. 
_ MytaHTel, oka3aBIlIvecd HeakTHBHBIMH HJIM BbIMeAIONLUe JIMUIb CuIeqbI aH- 
MOMOTHKA, NOBTOPHO NpoBepsAHCh B TIyYOMHHBIX yCNOBHAX (epMeHTAIMH, a 
aKXKE METOJOM OJOKOB Tp BbIpPallHBaHHH Ha arapw3OBaHHOM NUTAaTebHON 
pewle. 

Oco6OeHHO 4acCTO BOSHHKHOBeCHHe H€aKTHBHbIX MYTA@HTOB NpOMCXOANIO NpH 
PHMeHeHHH B KayecTBe myTarena y.-). Jyyel, IpHyeM B TOM Cy4ae HAaOOLa- 
aCb YETKAA SABHCMMOCTb YHCa BOSHUKINMX BapHaHTOB OT O3bI. COOTBETCTBY10- 
[Me JaHHbIC JIA HeAKTHBHLIX BapWaHTOB NpeycTaBeHb! B Tabu. 1. 

Kak BuO 43 Ta6n. 1, B 3TOM ONBITe Obl NoOyueH B OOMLeEM COKHOCTH 
1 HeaKTuBHEIi MyTaHT u3 o6mero unca 1178 npoBepeHHEIX BapHaHTOB. 3a- 
NyXUBaeT BHUMAHUA OYEHD BLICOKAA UACTOTA BOSHUKHOBEHHA MYTAHTOB (15,9 %) 
[pu nose y.-c). wyye B 2000 spr/mM”, a TakxXe TO OOCTOATELCTBO, ITO HU OJHO- 
D TaKOrO MyTaHTa HE OBIVIO BHIeeCHO H3 KOJOHUM, BbIPOCWIMX H3 HeEOOyUeH- 
BIX cnop. CxoyHBIM 06pa30M Mp KOMOHHHPOBaHHOM BO3eHCTBHU STHJICHAMH- 
au y.-. syuel Ha CHOpbI Apyroro akTHBHOrO WiTaMMa OpliO BbIZeneHo 17 He- 
KTHBHBIX MYTA@HTOB 93TOrO LWITaMMa. Lae on lr “ma 

HeakTuBuble MyTaHTb OGOHX WITaMMOB 110 BHeWHeMy BUY KONOHMM Mpak- 
aMeCKH He pasmMuanuch Mexypy cool. IloqaBnsarolulee OOMbUIMHCTBO HX (cBbI- 
(e 3/,), Ha arapH30BaHHOl KyKYpy3HOH Cpeye OOpasoBbIBaH KPyMNHble OKpyr- 
BIC KONOHHM C OUCH CBETJIBIM, MOUTH KPeMOBbIM CyOCTpaTHHIM MH Oe/bIM BO3- 
ylinbim Munesuem. Tipu BpipamuBaHuM TakuX «OebIX» MYT@HTOB B rayOuH- 
BIX YCJIOBHAX (PepMeHTAMWH KYJIbTYPaNbHaA WUAKOCTb COXPaHANa OKPacky 
2XOMHOH CpebI MO KOHIa OMbITA, TOra KaK MCXOJHbIC WITAMMbI MH BCC akTHB- 
BIC MYTAHTHI OKpalmuBasn (bepMeHTAalHOHHYy!O cpely B HHTeCHCHBHBI TeMHO- 
OPHUHEeBHIH BET, a IPH BLIPAaMHBaHHH Ha arapHsOBaHHOM Cpepe OHM XapaKkTe- 
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PH3OBaJIMCb KOPHUHEBLIM CyOCTpaTHbIM MHI\e/IHeM. AKTHBHOCTb «O@JIbIX» M 
TaHTOB Ha cpesle C KYKYPY3HbIM 9KCTPaKTOM KOuIeOamacb 3a PeAKUM UMCKIIOY 
uuem oT 0 go 10 y/mu. we el 

Kpome «6embix» H€@KTHBHbIX MYTA@HTOB CpefM BbIeeCHHbIX HAMM MyTaHTO 
BCTPeUaJIMCb TaK2%K€ HCAKTHBHbIC MyTAHTbI C MHbIMH KYJIbTY p aJIbHO-MOp@ovior 
yeCKUMM CBOLCTBAMM, B YACTHOCTH MyTAaHTbl C TCMHO-KOPM4HEBLIM CyOCTpaTHBI 


Ta6Oanna 2 nach oT 1 no 50 y/ma. 
; M3 BceX MyTAHTOB JIA padorT 
Poct HeaKTHBHBIX BapHaHtoB Act. rimosus 6nii0 BLIOpano 12 myTaHTOB, u 


u oOpasoBaHve WMH aHTHOMOTHKa Ha cpeze 
© KYKYPY3HBIM SKCTpakTOM M Ha cuHTeTH¥ecKoH KOTOPBIX 11 npHnaniekanu 


epee mpu mocepe cnopamu rpynme «Oembix» u | kK rpynn 
«Yep HbIX». 
Kykypy3HaaA CuntTeTuyueckaa B KauecTBe IWOCeBHOU Cpe 
cpena cpema JIA BCeX INTAaMMOB HCIIOJIb30Ba 
HaumMeHoBaHHe : | 
“DITaMMoB a Wlacb cpeja c RDS 9KCT: 
Bec MHIle- |aKTHBH,} BEC MHIje- |aKTHBH. : 
ae | Ma’ | ama, Mn %| yuan «©: DAKTOM (CM. BpIure). DepmMentanus 
IIpOBOLMacb Ha STO Ke cpee ¥ 
Ha CHHTeTHYeCKOH cpeme ‘cmrenyt- 
ul 1044 3046 930 4900 ; aie 
Tt (Geni) 1099 0,55 1042 0,5 lero cocTaBa: Kpaxmas 4%; Paltos 
oe iam | 350 | $87 | 08 cosa 0,2%; (NH,)2SO, 0,15% 
Tie yt 1160 0,44 oe 0,55 NH, 0,1%; suTapHad KHCJOTé 
T-12 ’ 2 yo O/. 0 
T16 > 1012 0,80 940 o'70  0,46%; ~MgSO,:-7H,O 0,04%; 
re >| uh [S| SH |B KeHPO, 0,08%; FeSO, - 7H 
Hexonn ssa loess * 0,001%; ZnSO, 0,001% u MnCl 
Sr Rene me jc eT 
T-95 ; : 
7-999 > 1043 0,50 787 0,48 Cpelbl pa3uBamucb B KOJOB 
T-572 (sepupiti) 872 | 20,00 752 0,87 


emMKOcTbIO 750 mat m0 100—125 a 
B Kaxky10. IloceB mpousBoquica 
JByXCyTOUHbIM BereTaTHBHbIM MHUeIHeM B KONMUeCTBE 4% UAH CnopamMy, 
PocT MOceBHOrO MHUeIMA uU CPepMeHTAaLMA OCYyWIeECTBIAJIMCh Ha KpyroBow Kae 
yamke, Wemarouleh 200—220 06./muH. mpuH Temmepatype 28—30°. Ilponomxu- 
TEJIbHOCTh (epMenTayHu Opita 120 vac. OxcuTeTpaluKIMH onpememasica Kak 
OuoorMyecKH ¢ TecT-KymbTypoli Bac. subtilis, Tak mu KOmOpuMeTpHuecKy. 

B tTa61. 2 u 3 MpHBO_ATCA CpeqHHe JaHHbIe, MOYIeHHbIe H3 TpeX H Oomee 
ONBITOB | 

TlepponauanbHO H3y4aJICA POCT HeaKTHBHBIX MYTAHTOB uM OOpasoBaHHe MH 
aHTMOMOTHKA Ha yKa3aHHbIX Cpeqax. Kak BuaHO M43 TaOu. 2, u3 12 ucnbITaHHDIx 
MYTAHTOB JICCATb, TAK 2%K€ KAK MW HCXOHbIC WITAMMbI, HaKallMBaIW 3HadHTeIb- 
HY!O MHIeIMaIbHy!0 Maccy Ha OOeux cpegax. J[Ba myTauta, T-5 u T-25, pocam 
ropasqo xy2e. CnocoOHocTb kK OOpa30BaHHlO aHTHOMOTHKa Oblwia MpakTMuecKH 
yTepxaiHa BCe€MH 9THMM MyTaHTamMu. TombKO uepHbld myTanT (T-572) npoxBua 
AHTHOMOTHYECKYIO AKTHBHOCTb Ha Cpefe C KYKYPY3HBIM 9KCTPaKTOM JO 20 y/ma. 

Jia Toro uTOObl H3yYHTb COBMeCTHOe y¥aCTHe HeaKTHBHbIX MYTAHTOB B 
CHHTE3E OKCHTETPalMKJINHA, OblIO MpOBeAeHO NOMAapHoe BbIPAulLUBaHHe MCIbITaH- 
HbIX MYTAHTOB. i 

Kak BHHO U3 TAG. 3, IpH COBMeCTHOM BbIPalMBaHHH Hapsiy C XOPOLIMM 
pOCTOM BC€X MYTAHTOB B psxye CulyyaeB HaOsIOMaNOCh HaKalJIMBaHHe 3HauHTeJIb- 
HOrO KOJIMYeCTBa aHTMOMOTHKA. AHTHOMOTMYeCKaA AKTUBHOCTbh MOAB/IAMACh pH 
COBMECTHOM BbIpall[MBaHwu «gepHoro» MyTaHTa (T-572) co BceMH MCMbITaHHbIMA 
«<O@JIbIMM> MYTaHTaMH M KoOwleOalacbh Ha cpese C KYKYPY3HBIM SKCTPaKTOM OT 
600 go 1100 y/ma um Ha cuHTetuyeckon cpege oT 500 go 790 y/man. B cBa3u c TeM 
4TO MCHOJIb3YeMbIE MYTAHTbI NOJIYUeHbI y WTAMMOB-IIpOAyWeHTOB OKCHTETP allHK- 
JIMHa, MOXKHO MIPeAMOMOXKUT, YTO OOPasyeMbI TpH COBMeCTHOM TloceBe AByX 


MYTaHTOB aHTHOMOTHK ABJIAeTCA OKCHTCTP allHKJIMHOM. CopmecTHoe BbIp alll Ba- 
4 
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TaOauna 3 


CoBMecTHOe KYJIbBTHBUpPOBaHHe ABYX HeaKTHBHBIX BapvaHToB Act. rimosus Ha KyKypy3HoOM 
WH CHHTeTHYeCKOH cpefax 


Kykypy3Haa cpeya CuuHTeTHueckas cpena 
NoNe 
KOMOH- Kom6unannn Bec MHe- ce ee BeC MHILe= ee 
Hani aus, Mr % aqua, Mr % 
: 6uos0rHu4, XHMH4. 6uon0r“4y XHMMH4. 
1 T-4 + T-572 1075 1030 1050 890 790 760 
2 T-2 + T-572 1033 790 880 898 600 720 
3 T-41 + T-572 1002 830 930 897 490 600 
4 T-12 + T-572 1083 1000 1160 874 780 745 
5 T-16 + T-572 990 600 650 854 600 715 
6 T-956 + T-572 1088 720 760 798 670 640 
if T-999 + T-572 930 760 900 870 600 620 
8 T-2 + T-956 864 5,0 _ _— = _ 
9 T-2 + T-999 956 4,0 _ _ -- _ 
» 40 T-12 + T-956 924 1,0 _ — se = 
14 T+12 + T-999 926 3,0 _ — , _ — 
t. 42 T-16 + T-956 656 4,0 _ _ _ — 
13 T-16 + T-999 905 4,0 — — -- — 


fe 

He JIBYX «OCIbIX» MYTAHTOB HH B OHOM Culy4¥ae He MpHBeNO K OOpas0BaHMIO 
AHTHOMOTHKA. 

| PacceB cMemlaHHOH KyJIbTypbI 43 KONO Ha yauiKu IlerpH nmoKa3an, uTO B 
apomecce PepMeHTAallHH MPH COBMeECTHOM KYyJIbTHBAPOBaHHH y¥aCTBOBAIM TOJb- 
KO UCXOJJHbI€ MyTAHTLI. BropwuHad MpoBepKa HX Ha AKTMBHOCTH B YHCTOM KyVJIb- 
Type MOJO*KUTEIbHLIX Pe3yJIbTaTOB He Jlasa: BO BCeX Cayyaax oOOpas0BaHue 
AHTHOMOTHKA OTCYTCTBOBAJIO. 

Takum 06pa30M, HaMM MOJIy4eHbI H€AKTMBHbIC MYTAHTHI MpOLYUeHTOB OKCH- 
reTpallHKJIMHa, KOTOPbIe MIpH COBMECTHOM BBIpall[HBaHHu CHHTe3HpylOT aHTH- 
SHOTHK, BEPOATHO OKCHTeTPaluKJIHH. 


Tloctynuso 
11 VI 1960 
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Jloxsxayp AKkagemun nayr CCCP 
1961. Tom 136, Ne 2 


BHO®H3HKA 


Cc. B. KOHEB u M. A. KATHBHUKOB 


NOJIAPH3AUUA YJIbTPA®HOJIETOBON JIKOMMHECHEHILMK 
KEPATHHA LWEPCTU 


(ITpedcmaeaexo akademuxom A. H. Tepenunoim 29 VII 1960) 


Padotamu IO. A. Baagumuposa, ®. ®. JIntsnua('), 10. A. Baaaqumuposa 
C. B. Konepa (7-4) Oplma 0Ka3aHa BO3MOXKHOCTh Tpouecca peso0HaHcHOro} 
Mepenoca SHEprHH M@Ky pa3s/IMUHbIMH apOMaTHYeCCKHMH AMMHOKMCJIOTaMH 
B MOvlekylax Oenka. Tun nu Be6ep (°) nowyunsH TaHHble B MOIb3y CyUecTBOBa- 
HHA Wom_oOHOrTO MepeHoca 9HeprHH Me Ky OCTaTKaMH THPO3HHa B OeKax, 
JIMUI€HHBIX TpHMTOdaHa. OgHakoO BOMpoc O BO3MO*KHOCTH MUTpallHu SHeEprHuA 
M@KLY CAMHMH OCTATKaMH TpHTOdaHa OCcTaeTCA JO CHX TOP OTKPBITHIM. | 

B CBASH C STHM TIpefCTAaB/IANO HHTepeC BbIXCHHTb BOSMOXKHOCTb MEXKTPHNTO-} 
(paHOBOl MHrpalHH SHeprun B O€MKOBO MakPOMOseK Yue. Benox IlepeTH Kepa- | 
THH IIpemcTaBsAeT COGOM BeCbMa YNOOHLIN MOJeJbHbI OOBEKT JIA STOH eH | 
BO-II€pBbIX, M3-3a erO CMOCOOHOCTH K JOMHHecWeHHMH (°) H, BO-BTOpEIX, 13-3) 
BOSMOXKHOCTH JIETKO H3MCHATb BHYTPeHHIOIO KOH@Hrypalulo ero NowMMenTuy- 
HbIX ene (a- H B-KOH*Hrypalluu) pH pacTa*xeHHH WepcTH Ha BOAAHOM apy 
(“). STO OGCTOATEbCTBO JaeT PeCAJIbHbIC JKCIEPHMEHTAIbHbIC MOMXObI K BbIAC- 
HeEHHIO POJIM CTPyKTypbl OemKa B MpoweccaX BHYTPHMOJIeKYJAPHOH 9HeprerHuKH. 

Hs3yuenve MurpallH SHEP B KepaTHHe MpOBOAUJIOCh C MOMOM{bIO NOJIApH- | 
3allHOHHBIX H3MepeHH. IloApH3alHOHHbIe CNEKTPbI JIOMHHECHCHIMH, H3Mepse- | 
MbIle B OOacTH 320—380 Mp (10 CieKTpy MOrJOWLeHHA), H3yUaJIMCb (POTOSIeKT- 
PHYeCKHM METOJOM Ha YCTAHOBKe, COCTOAIeH H3 PTYTHO-KBapleBOH JIaMIbI 
CBJI-120A c kBapleBbiIM KOHJeHCOpoM, cleKTpodpoTtometpa C@-4 c ra30BbiM | 
XJIOp-OpOMHbIM CBeTO*UIbTpOM, oTOyMHOKuTeIA DOY-18 c ycusHTenem Hi) 
CIelHaIbHO CKOHCTPyHPOBaHHOH HAMM MOJAPH3aUMOHHOH IIpHCTaBKU, ONHCaH- | 
HOH. panee. JLId MpOBepKH NONAPH3alMOHHOM YCTaHOBKH IIpe{BapHTeIbHO OBI- | 
JO TipoBeqeHO OnpenemeHHe cTemeHH NomApHsauHH P mo u3sBecTHOH opmyuie 


P= JF; pomamMuHa 6% B BOXHOM HM BOJHO-rvIMIlepHHOBOM pacTBopax (80% ~ 
I % 
rvIMIepHHa), a TakxKe ruspoxuHona B 90% ruMmepHHe mpu —100° C u Komuart- 
HOH Temuepatype. IlonyyeHHpie 3HaueHHA CTeNeHH NOApH3alluu MpHBeeHhbI 
B TaO. 1 uM CormacyloTCA Cc JHTepaTypHbIMH. . 
TlockonbkKy OTBeTCTBEHHBIMH 38 JIOMMHECILCHIMIO WIepcTH ABJIAIOTCH OCTAaT- 
KH apOMaTH¥eCKOH AMMHOKHCJIOTHI TpHMTOmana, WpescTaBsANOCh HEOOXOAMMBIM 
ONpeeMTb pee BcerO CTeEMeCHb NMOMAPHSAaHH JNOMMHECILEHIMH MOJeKYJ 
TpHuTOdpana B CBOOOAHOM cocToAHHN. B taba. | MpHBeeHbl pe3yJbTaTbl STHX 
H3MepeHHH JVI BOLHEIX H BOJHO-FrvIMIepHHOBbIX paCTBOPOB TpuNTOdaHa UH alle- 
THJITPHNTOpaHa IpH KOMHAaTHOKM u Hu3KOH (tf = —100°) Temnepatypax. 3Haue- 
HHA CTeNeCHH NOJApPH3alHH WIA Tpuntopana P = 27% wu aleTuTpuNTodana 
P = 25% 3B BaA3KOM BOJHO-rJIHIepHHOBOM pacTBOpe, MO-BHMMOMY, ABJIAIOTCA 
MIpeeIbHBIMH. Tloqo6ubIe xe BbICOKMe 3HAYeHHA CTeMeHH MOJAPH3allHH, Kasa- 
JIOCb, CJIEAOBaIO Obl OARKUAATb HU IA TpuNTodaHa, *KecTKO (UKCHPOBaHHOrO B~ 
CTpykType Booca, OONaqaioulero BbICOKMMH 3HaYeCHHAMHM BHYTPeCHHeM BASKO- — 
CTH. 
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va Ou inal 4 


CreneHb NOMAPHSaWHH JIOMHHeCIEHUMH MpemapaTos 


A Bos6yx- CreneHb NosapusayHn, % 
TlpenapatT tone a at Lie (SLE SRL ce eee 
Mp. = 209% ht ———1 002 == —185° 
PowlaMHH 6 B BOAHOM pacTBope 546 4 — == 
PomamuH 6% B 80% rauuepHHe 546 8 33—34 — 
"HApOxHHOH B 90% ranuepHHe 2954 10 23 a 
[puntojaH B HeliTpanbHOM BoyHO-G6ydepHom 

pacTBope 265 5 _— — 
[puntodan B 80% ravnuepune 265 42 25 — 
AIETHITPHNTOPAaH B HeliTpabHOM BoOAHO-6ydep- 

HOM pacTBope - 265 4 = — 
AneTHATpuntTodan B 80% ranuepune - 265 13 20 — 
Jeb Nepa KypHUbI JerropH 265 uf — — 
Hlepctb TemeHKa XOJMOropcKOl MoposBl 265 6 a 5 
Hepctb OBUbI POMHH-Mapll, OpHeHTHpOBaHHas 
 BAONb HallpaBJleHHA BeKTOpa BO3sOyxZalollero 

cBeta (|| ) 265 6 — 5 
fa xe WepcTb, OpHeHTHPOBaHHaA MepnenyzuKy- 

aspHo (|) 265 6 _ 6 
HlepcTb OBUEI MOposb copeTcKHli MepHHOc, opH- 

eHTUpOBAHHas || 265 2 — 2 
TataHytTaa B 2 pasa WepcTb OBIbI NOposbl pom- 

HH-Mapil, OPHeHTHpoBaHHan | 265 6 — wrk 
fa Ke WepcTb, OpHeHTHpOBaHHas || 265 22 — 141 
3BITAHYTAaA B 2 pasa WePCTb OBIbI NOPOsb co- 

BeTCKHH Me€PHHOC, OPHeHTHpoBaHHaA | 265 2 — 2 
‘a 2Ke WepcTb, OPHeHTHpOBaHHaA || 265 22 — 12 
‘a 2Ke WIepCTh cpa3y Mocne CHATHA HaTATHBAIO- 

ulero yCHJIMA, OpHeHTHpoBaHHad || 265 18 — _ 
‘a 2Ke WepcTh B JE3O0PHEHTHPOBaHHOM COCTOAHHH 265 4 — = 
MOHTAHHaA MOJAPH3alUA BLITAHYTOH Wepcrn, 

OPHeHTHpOBaHHON | || 265 -+-7 — — 
‘a 2Ke WepcTb, OpHeHTupoBaHHaa | 265 —7 — ~- 
MOHTAHHad MOAPH3alluA HEBLITAHYTOH IWepcTH 

OPHeHTHPOBaHHOH || 265 0 — — 
‘a }Ke WepCcTb, OpHeHTHpOBaHHan | 265 0 — a 


OHAaKO JIOMHHECHECHIMA TPpHNTOPaHa B WepcTH CHJIbHO JeMOJAPH30Bana: 
TeNeHb NOJAPH3aluN ee paBHa 5—7% VIA WIepCTH MOpOsb! POMHH-Mapl, 2% 
JIA I€pCTH MOpoAbl CoBeTCKHH MepHHOc, 6% IIA WepcTH TeeHKa XOJIMOrOp- 
KOH Nopogbl, 7% Ava OCH Mepa KypHubI Nopogb werropH. [lonapusanMoHHbie 
M€KTPbI JOMHHECILECHIMH WepcTH B OGmacTH 240—280 Mu mpuBezeHbl Ha puc. |. 
Ipu 3aMOpaxKHBaHHH WepcTu WO TeMMepaTypbl 2%uAKOrO BOSLyXa C MOceLyt0- 
IMM MOBbILICHHeEM TeMMepaTypbl CTeMeHb NOJIAPH3allMH OCTaeTCA HeH3MeHHOH 
5% — [JIA MOPOMbl POMHH-Mapltll). 

Pe3koe yMeHbIIeHHe CTeNeCHH NOMAPH3alNu JIOMMHeECHeHWMH TpulTodana, 
KJIOUCHHOTO B CTPyYKTYPY MOJI€KYyJIbl KepaTHHa WiepcTH, He MOMKeT MpOHucxo- 
UTb BCJIEMCTBHE BPallaTeIbHBIX JBHXKEHHM OCIIMMVIsATOpa, Tak Kak Upe3Bbluali- 
O BbICOKaA BHYTPeCHHAA BASKOCTb WepcTH M rvlyOOKOe 3aMOpaxKUBaHHe MOvI- 
(OCTbIO HCKJIOUAIOT STY BOSMOXKHOCTb. MaoBepOATHO Tak#Ke HU H3MCHEHHE CUM- 
(eTPHH 3JIEKTPOHHOTO OG6aka TPUNTOPAaHAa Np BKJIIOYeHHH ero B NOMHNENTH- 
ylO eb OeKa, YYHTHIBAA OTCYTCTBHE 3HAYHTEJIbHbIX PasJMYHU B CMeKTpax 
OPIOULCHHA WM JNOMHHECHeHWHH CBOGOAHOrO M BKJIIOUCHHOrO B COcTaB OenKa 
puntodana. IIpotus moceqHel BO3MOXKHOCTH IIPAMO TOBOPAT TakxKe HM OMBITHI 

BbITATHBaHHeM LWIepCcTH Ha ape, Kora NOABIAeTCA MOJAPH3OBaHHaA JIKOMH- 
CCILCHIMA TPuNTOpaHa WepcrTu. CreqoBaTebHO, CHMM€TPHA OCILMJJIATOPOB 
PuNTopaHa, BKJIOUCHHDIX B COCTAB NOJIMMeENTHAHOH Wenn, MOSBOJIAeT aBaTb 
M BbICOKOMOJAPH30BaHHY!0 JIIOMHHECHEHIMIO. Bce 3TH OOCTOATEIbCTBa 3aCTAaB- 
AIOT CUHTATh HaHMOOslee BEPOATHBIM MUIpallHOHHbIH MeXAHH3M JeMOJAPH3allHH 
JOMHHECHEHUMH TpunTOpana B MaKpoMOvIeKyule CTpyKTYPHOro Geka KepaTuHa. 
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Jia BHIACHeHUA POM CTPyKTypbl OeMKOBOK MaKpOMOJeKYJIbI B Mpomecca 
MUrpallMOHHOrO OOMeHa SHEprauM MexKy OCTaTKaMH TpuNTobaHa MpousBoy 
jOCb TIpeBpalileHve G-KOHDUrYpallHH MOMMMENTHAHOM enn B 6oulee «PLIXJIYIO 
8-KONurypallMio MyTeM pacTsKeHHA BOsOCa Ha BORAHOM Tape. 

PacranyTad Ha mape B ABa pasa IlepcTb, OpMeHTHPOBanHad MeplleH/uK 
JMpHO 9/eKTpHyeCKOMy BeKTOpy BosOy2xKaloulero cBeTa, NpomowmKaeT LaBat 
CHJIbHO JeNOJAPU3OBAHHY!0 JIOMHHeCICHILMIO. OWHAKO JIOMMHECIEHIMA TOW 2K 
IUePCTH, OPHEHTHPOBAHHOH MapaebHO SCKTPHYECKOMy BeKTOPY BO3Oy2K alo 
ulero CBeTa, CTAHOBUTCA YeTKO MOMAPMSOBaHHOH. OToT sdiexT coxpanaercs 


— 
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Puce. 1 IDOS 


Puc. 1. [lonapHsauMOHHble CMeKTPHI JOMAHECHeEHIMK. */—IepCTb OBILbI MOPOAbl PpOMHH-Mapll, 
BLITAHYTaA Ha Tape B YBa pa3a H OPHEHTHPOBaHHad MapaJesbHO 2IeKTPHueCKOMY BeKTOPy 
Bos6yKalomjero CBeTa; 2 — Ta Ke WepCTb, OPHEHTHPOBaHHaA MepneHAHKyJIApHO 9eKTpH- 
aqeCKOMy BeKTOpy BosbyxKfatoulero CBeTa; 3 — Ta Ke mlepCTb, OPHCHTHPOBAHHaA MapaviebHO 
HalpaBJieHHlO BeKTOpa BO36y2KAalomero CBeTa :4epe3 CyTKH MOCe CHATHA pacTArHBaloulero! 
ycHiua; 4— Ta %Ke WepcTb, 4TO Hd, Nocie MOBTOPHOrTO pacTAKeHHA B Ba pasa; 5 — 
TpuntopaH d—IJB soe; 6—TpHntodanraune d—/sB 80% puHe MpH KOMHaTHOM 

Temmepatype; 7 — Tpuntodan d —/ xB 80% ranuepuHe mpu —100° | 
Puc, 2, Crenenb nOvJIspHsalHH JIIOMHHeECHeHUHH P iwepcTH oBell MOopoy poMHH-Mapm (/) Hu 
COBETCKHH MepHHoc (2), OPHeHTHPOBAHHHIX \apaJWIeIbHO HalpaBJeHHIO MOJIApHsalHH BOsOyx- 

Jaloujero .cBeTa, B 3aBHCHMOCTH OT CTeMeHH pacTAKeHHA BOOCAa 


y WepcTH, HaxO_suleHicA B pacTBOpe ruMWepHHa pa3/JIMGHOH KOHILCHTpalun. 
STO UCKOUAeT BOSMOXKHOCTL MPHBeCYeHHA NOMAPM3yIOUlero BJIMAHHA rpaHHy- 
HbIX YCJIOBHH JI OObACHCHHA BOSHHKHOBeCHHA OMMChIBaeMOrO 9qxpeKTA. 

Ha puc. | npHBexenbl NOJAPH3alHOHHbIe CNEKTPbI JIOMMHECHeHIMA WepcTu 
B COCTOAHHH HaTAKeHHA. M3 npHBe_eHHbIX CMEKTPOB BUAHO, 4YTO CTeNeHb MOJA- 
PH3allHH JIOMHHECIeCHUMH JOBObHO BbIcCoKa (P = 21—23%) uM MaqaeT pu 
BOSOyKJCHHH B KOPOTKOBOJIHOBOH OOacTH cneKTpa. IloaBneHne NoJApH3OBaH- 
HOM JHOMHHECICHIMH BPA JIM MOKET ObITh OOYCIOBIeCHO BTOPHYHON MOApHsa- 
Mei CBeTa JIOMHHECIEHLMH Ip MpOxomAeHHu ero yepe3s CTPyKTYPy BbITAHY- 
ToH wepcTu. Ecuu Obl 3TO OblNO TaK, TO ECTECTBEHHbIM CBeET C JIMHOH BOJIHBI, 
COOTBETCTBYIONCH M@aKCHMyMYy smroMMHecIeHIMH (340 mu), MpOxoyA uepes cu0H 
IW€PCTH, HCHOJIbSyeMOH B KayecTBe NOJApH3aTOpa, MCHA Obl cTeMmeHb CBOE 
NOJAPH3AlHN Mp BpalleHHu WepcTH B TOM CJly4uae, KOra aHasM3aTOp MOBO- 
paunBaetca TOKO Ha 90°. OHako B OMBITe NOMAPH3OBAHHOCTh BO3OyxKarollero 
‘cBeTa Kak Jia 340 Mu, Tak Mf JIA BuuMoro cBeTa (546 My) MpakTHuecKH He Me- 
HAJIACb, COCTABJIAA COOTBETCTBEHHO (JIA COA WaHHOH ToOmLHHEI) 11 u 9%. 
Hexkotopas MOuIspH30BaHHOCTh MpOXxOAAMLero Yepes WepCTh CBeTa MOXKeET OBITH, 
BEPOATHO, OTHECeHa 3a CueT acPpeKTa TPpHBHAJIbHOrO CBeTOpaccesHHA. 

Hus3kaA cTeneHb NOJAPH3aIlHH JIOMMHECIEHIMH WiepcTH Kak B OCHOBHOM, 
TaK HW B BbITAHYTOM COCTOAHMH, IpH KOMHATHOM TeMMepaType M MpH Temmepa- 
TYPe 2%XHAKOFO BO3LyXa CBUETeMbCTByeT O HAJIHUHH MHIpallHH SHEP MexLy 
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OcTaTKaMH TpunTodana. IIpu stom ocratku TpuNTomana JOJKHbI ObITh OpueH- 
THPOBaHbI XAOTHYECKH B PaSHbIX HAaMpaBJeCHHAX, TAK KaK CCIM Obl OCIMIATO- 
pbl MOJeKy TpuNTomaHa copnayain Mexyy cool mo HalpaBseHuio, TO mMuT- 
pallua SHEPrHH He MOrJia Obl BbISBaTb JeNONAPH3AIHIO JOMHMHECILCHILMH. 

Bmecte c TeM BbICOKaA CTeMeHb MOJApHsalluu, HaOmoOaemad B eMHCTBEH- 
HOM CJly¥ae TIpH BOSOy2KTCHHH JIOMMHECILEHILMH CBETOM, MOJIApH30BaHHbIM 
BAOb HallpaBJICHHA HATAKCHHA, YKAa3bIBaeT Ha TO, YTO BOJIb WepeTH ecTb yua- 
CTKH NOJMNCNTHAHON WeMu, B KOTOPHIX NpecbaqaeT OPHeHTHPOBaHHOE pacro- 
JIOKEHHE OCHMJJIATOPOB HM OTCYTCTByeT MUrpallHA SHEPrHH Ha OCIWMAIATOPHI, 
pacnOJOKeHHbIe HEOPHeHTHPOBaHHO. 

Takum o6pasom, culeqyer, M0-BUYMMOMy, TIpeqmouaraTh mpocTpaHcTBeHHOe 
pasemeHHe CyILeCTByIOULHX B BBITAHYTOM BOJIOCe 30H: OpHeHTHpOBaHHOrO, 
NIC€BIOKPUCTaIIMYeCKOrO, HW e30PHeEHTHPOBaHHOrO, XaOoTMUeCKOrO pacmouo- 
*%KCHUA OCTATKOB TpunTodana. 

To, 4TO B BHITAHYTOM WepcTu TelCTBUTeIbHO CyMeCTBYIOT yuacTKH TIpeumy- 
IL€CTBCHHOH OPHeHTAHH TpuNTOPaHa, MpAMO JOKAa3bIBaeTCA HasIM4HeM TMOMA- 
PU3OBaHHOM JIOMHHECICHUMH, BOsOy2xKaeMOlt eCTeCTBeHHBIM CBeTOM (cTeneHb 
CNOHTAHHOH MOApH3alMA cocTaBaeT 7%). OmHakO OTHOCHTeIbHOe 4HCJIO 
OPHCHTMPOBaHHbIX MOJICKYJI, MCKJIOUCHHBIX H3 OOULero 9HeEpreTHYecKOrO 6a- 
JaHCa MMrpalMW SHEPHH, JOJMKHO ObITb OUCHb He3SHAYHTEJbHBIM. 

EcJIM IpHHAT CTporylo OpHeHTallMio yacTH MOMeKYJI TpuNTOdana, KOTOpHIe 
B 9TOM Cuyuae janu Ont 100-npomeHTHylo NoNApH3atuio, TO HaOsmOqaemMad Hamu 
20-lIpOWweHTHaA NOJAPH3alHA Mora Obl ObITb MPH OTHOIMeHHH BHCa OpHeHTH- 
POBaHHBIX MOJIEKYJI K HeEOPHeCHTHPOBaHHbIM, paBHoM |: 4. 

Mcxoyqa u3 9Toro, cieqoBaio Obl OXNTMATb, YTO HHTCHCHBHOCTh JIOMHMHEC- 
WeHWHH, BO3sOyxKTaeMOl CBETOM, MOJIAPH3OBaHHbIM TepMeHIHKYIAPHO HalipaB- 
JICHHIO OPHEHTAUMH OCIMJJIATOPOB TpHnToaHa, OMKHA ObITb MpHMepHO Ha 
20% MeHBIe, 4eEM IPH NapamenbHOM BO36y2KTeCHHH. OKCNeEPUMEHTAJIbHO OBIIO 
NOWyYeHO YMeHbUeHHe HHTCHCHBHOCTH sOMMHecIeHIMA Ha 21%. Kpome Toro, 
iepCcTb, MMelollad nocie CHATHA HaTaAKeHHaA P = 18%, WOMKHA NaTb B CO- 
CTOAHHM MOHOH WesopueHTanuH P = 4%, uTO TakxKe NOATBEPAMOCb B ONBITE. 

TakwM oOpa30M, CTpyKTypHbIe MepecTpouKu WepcTH pH mepexoye oT a- 
K §-KOHUrypaluu NOMMNENTHAHON WelM MpMBOLAT, MO-BAMMOMY, K TOABVIe- 
HHIO OPHEHTHPOBAaHHEIX, NCeEBAOKPUHCTAaMIMYeCKUX YUaCTKOB paciOsOKeHHA apo- 
MaTHYeCKMX aMHHOKHCcIOT. IIpu 9TOM OpHeHTaHA MOWeKYJ Tp yAVIMHeHHu 
BOOCa IIpOMCXOmuT NocTeneHHO (puc. 2), a He OMHOKPaTHbIM CKadKOM. 

Uepe3 HekoTopoe BpemA nocme CHATHA HaTArMBalollero ycHuIHA (CyTKH) 
(WiuHa BOMOCA YaCTHYHO BO3BpalllaeTcHA K HMCXOAHOMY COcTOAHMIO. B 9TOM CoO- 
CTOAHHH JIOMHHECICHIMA CTaHOBHTCH BHOBb JenomapH30BaHHol. Ilpu muxoro- 
KPaTHbIX MOBTOPeCHHAX PaCTHXKeHHA C MOCJIeLYIOULMM eCTeCTBEHHBIM MOCTeMeH- 
HbIM COKPallleCHHeM JJIMHbI BO BCeX CJIyYaAX paCTAHYTOMY COCTOAHHIO COOTBeT-. 
CTBOBAJIM BbICOKHEe 3HAYCHHA MONAPH3AlUN Mp KOeOaHHM BeKTOpPa BOsOyxLaI0- 
mero CBeTa BOIb OCH BOwIOCA. 

STO xoOpomo cormacyeTca C JaHHbIMM PeHTTeHOCTpyKTypHOrO aHavusa (°), 
COracHO KOTOPBIM Mepexoy 43 a- B 8-KONurypaliMio NMOJMNeNTHAHOK Wel 


KepaTuHa oOpatum. 
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BHO@®HSHKA 


jl. A. OPAHK-KAMEHELLK HE 


NJIASMEHHbDIE ABJIEHHA B NOJTYMPOBOAHMKAX 
HW BHOJIOTMUECKOE JEMCTBHE PAXMOBOJIH 


([1 pedcmaeaenofaxademukom A. Il. Aaekcandpoeoim 21 VII 1960) 


H3yyenne paya OnodusnyecKHX MpOmeccOB MpHBOAHT K MBICJIH, 4TO OHO 


U3 CyUeCTBCHHbIX XapaKTePHCTHK XKUBOPO BeULECTBa ABIACTCH HEKOTOPAaA OMIpe- | 
WeseHHad CTeMeHb YNOPAMOYCHHOCTH MUKpOCTpyKTypbIl. AnaJIM3 paya SKcHepH- | 


MCHTAJIbHBIX JaHHBIX (') TOBOPHT B NOb3y TOTO, YTO Boa B OpraHusMe TIpH 


TemilepaTypax Bbllle 0° ABJINeTCA YAaCTHYHO CTPyYKTYPHPOBaHHOH, T. e€. B pac- f 
MOJIOMKEHHU €€ MOJIEKYJI IIPOABJIAeCTCA B HEKOTOPOH CTeMeHH aJIbHHH TOPAOK. | 
B TeopHH MpoweccoB MHrpaluH SHeEPrHH MpH B3aMMOMeHCTBHH 2MBOFO Belle- | 


CTBa co cBeToM (°): doTocnHHTesa (*), 83peHua (4) — Bce Odmbulee pactipocTpaHe- 


HHe MpMoOperTaroT MpefcTaBJIeHHA O KOJIJICKTHBHBIX YPOBHAX BO3sOyxKeHHA Ff 
MOJIYMpOBOAHHKOBOrO THHa. ABeHHA, aHaOrM4uHble aHTHeppomarHeTusmy (°), 


TaAKKE CBHIICTCJIbCTBYIOT O HaJIM4HU B H3BeCTHOH CTeMeHH WauibHero MOpAyKa. 


JlasHo mpu3naxo (°), aTO B HaKOMeHHH MH MHrpallMH KBaHTOBaHHOH SHeprun | 


B OpraHH3Me BaxKHY!O POJIb HrpaloT BO3Oy2KAeCHHbIe JICKTPOHHbIC COCTOAHHA. 
Ho ecJim NepBOHaYaIbHO HX MOHMMAJIM Kak BO3Oy2KJeCHHbIe yYpOBHH MHMBH- 
WYabHbIX MOJI€KyJI, TO JaJIbHeHIIMe HCCIeqOBaHHA ABHO CBHJETCJIbCTBYIOT B: 
MOMb3Y KOJUICKTHBHBIX ypoBHel. [loqoOHble KOJIeKTHBHbIe YPOBHH BOSHHKalOT 
MIpH HaIMYHH NepHOMyecKOrO WIM KBa3HMepHOMMYeCKOrO BHYTPeHHEFO ‘T1OVIA, 
T. €@. QlaibHero mopsnKa. 

Bompoc 0 jlasIbHeM MOpARKe B %KHBOM BellecTBe MpescTaBiaeT ryOOKHH 


IIPHHUMMNHaIbHBIM HHTepec. M3yuenHe OpraHH3MOB HayHHaOch C MOp@ouOrHH, — 


OCHOBaHHOM Ha TOM, YTO KpyNHOMacliTaOnad CTpykTypa OpraHH3Ma OOHapyxkH- 
BaeT CBOeOOpasHyl0 YNOpALOYCHHOCTh HM CHMMETPHIO, TyOOKO, BIIpoueM, OTVIMY- 
Hy!0 OT KPHCTaJWIMYeCKOH CHMMeTpHu HeopraHuyeckoro mMupa. He cuenyer JH 
OKULaTb W B MAJIbIX MaclITaOax ciemMdpHuecKOH YMOPAOYeHHOCTH 2KMBOrO Be- 
mmecTBa? Ecam Taka YHOpAROUeHHOCTh CyULeCTBYeT, TO OHA OMKHA MPOABIATb- 
cA TIpekKe BCerO B KBa3HI€pHOAHYHOCTH BHYTPeCHHErO TOA, KOTOPaA MOMKET 
MIPHBeCTH K MOABJICHHIO KOJIJICKTHBHEIX YPOBHEH 3JIEKTPOHHOTO BO30yxKeHHA 
H 30H mpoBoyumoctTu. M3pecTHo, uTO 30HHaA CTPyKTypa S9HEPrerHyecKHX ypoOB- 


Hei B NOJIYMPOBOAHUKaX COXpaHsAeTcA HM IIpH OYUCHb CHJIbHbIX Hap ylleHHAXx — 


MepHOAMIHOCTH (HallpuMep, 3a cyeT MpuMeceli). Ta cTeneHb JabHero nopsnKa, 
KOTOPad CHeUMPHIHA JIA XKMBOFO BeULECTBAa, H€ NOJMKHA HMCTb XapakTepa CTpo- 
rou Me€pHOAMYHOCTH, KOTOPy!0 MOXKHO Opli0 Obl yCTaHOBHTb MeTOJaMH CTPyKTyp- 


Horo aHau3a. Ho aHasorua c NOJIYNPpOBOAHAKAaMH WOSBOJIACT HayleATbCA, AUTO 


ake claOad KBa3HMepHOLMYHOCTh MOKET MPOABHTLCH B BO3HHKHOBeHHH 30H 
fipoBoqumMoctnH. TakuM oOpa30M, 3aqa4ua OOHapyXeHHA HU M3yYeHHA Tlosypo- 


BOJHHKOBbIX CBOHCTB 2XHBOrO BeulecTBa lipHoOperaer SHaYeCHHE JIA NOHHMaHHA 


ocoOeHHOCTeH ero CTpyKTYpbl. 


Ilocrymupyemasa HaMH YMNOpATOYCHHOCTh cnenupuyHa MMeCHHO JIA MXHMBOTO 


BelecTBa HW JOUDKHa uCdesaTb TMocwe cMepTH. B muTepatype MpHBO_HTCA pay 
JaHHBIX O MOJIYMPOBOHHKOBLIX CBOHCTBaX MepTBbIX OeKOB (”) MH CTPyKTYypH- 
POBaHHOCTH BOYbI B HX pacTBopax (°). Ita Gomee rpyOan cTpyKTypa, He CBA3AH- 
Had HeMOCPeNCTBEHHO C ABJICHHEM X%KH3HH, MOMKET, KOHEYHO, COXPaHATECA H 
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ArpaTb OMpefeeHHy!O POwb H B OpraHnsme. Ho enje BaxkHee OplvI0 Obl HaiiTH 
IKCHEPHMCHTAJIbHO YNOPATOYVeHHOCTh, HCuesaIOULy!O Moce CMepTH. OHO yKa- 
3aHMe TakOrO pola yalOcb HaliTH B WHTepaType: corsacHo (°), WHaMarHuTHan 
BOCIIPHHMUMBOCTh YBeJIMYMBaeTCA MocyIe CMepTH X2KHBOH KJeTKH. OHaKo mar- 
HUTHBIC ABJICHHA — BECbMa UAaCTHOE CBOHCTBO, MIPHCylee OTHIOMb HE BCeM ymo- 
OANOUCHHBIM CTpyKTypaM. Topasyo Oojee OOUIMM MpOABeHHeM ynopsqoueH- 
HOCTH MPCACTAaBAIOTCA KOJWICKTHBHbIC ypOBHH BOsOyxKeHUA H 9HepreTHyecKHe 
30HbI MOJIYMPOBOAHHKOBOrO THMA. 

CylecTBOBaHHe MOMOOHBIX 30H BaxKHO elle HM MOTOMY, YTO OT HHX MOXHO 
YKULATb HOBbIX OnOMOrMYecKUX odppexTos. IIpH Hu3KuxX TemMepaTypax HOCH- 
TeIM 3apsAya (SICKTPOHHI WIM JLIPKH) B 30HAX MPOBOAMMOCTH JIMLIb OUeHD CyIa- 
50 BSaMMOJEHCTBYIOT C TEeNJOBbIMH KOJIeOaHHAMH ((POHOHAaMH) H MOryT JWIK- 
TeJIbHOe BPEMA He MPHXOLUTb C HHMH B TeEPMOAHHAMMYECKOe paBHoBecue. B Ta- 
KUX YyCJIOBHAX HOCHTeIM 3apaya MoryT HaOupaTb OT 3eKTPHGeCKHX Toei 
HETEMJIOBYIO QHEPrHio. 

JA CO3aHHA CBOOOAHbIX HOCHTeIeH 3apsiqa B 30H€ MpOBOAMMOCTH H COO6- 
ICHHA HM H3ObITOUHOH SHEPrHH YNOOHO BOCTIOMIb30BaTbCA JeHCTBHEM BbICOKOUA- 
CTOTHBIX IJICKTPOMA@rHHTHBIX Moe. Ha 9TOM OCHOBaHa BO3MOMKHOCTh HaGwIO,e- 
HUA WHKJIOTPOHHOrO pesOHaHca B MosynpoBoyuHKax ('°) mpH HA38KHX Temiepa- 
Typax. Ho untepecyiouiHe Hac ABJICHHA He CBA3AHbI OOA3ATEbHO HMeHHO C 
IHKJIOTPOHHbIM pesOHaHcom. Bcskoe MorJiou_eHHe HeEPrHH BbICOKOYaCTOTHOrO 
NOJIA CBOOOJHbIMH HOCHTeIAMM 3apsafla MpH OcTaTOUHO HH3KOH TemMMepaType 
MOJLKHO COOOMLaTb HM HETeNJIOBbIe 9HEPrHH; pH ITOM JOJKHbI HM€Tb MECTO BCE 
ABJICHHA JMCCHMAUMN O€3 CTOJIKHOBeCHHH M pe30HaHCHOrO MOrJOWeHHA, Xapak- 
TEPHble JIA SICKTPOHHOH Ma3sMbl rasoBoro pa3spsia ("). UuKkaorpouupii peso- 
HAHC ABJIACTCA TOJIbKO MIpOCTeHWIMM IIPHMepOM TaKHX MJla3MeHHbIX ABJICHHH B 
NOJIYUpOBOAHHKaX HM JpyrHx cucTeMax, OOslaqa‘oulHX 30HaMH MpOBORMMOCTH. 

IIpu Hu3KOH TemMepatype, HeEOOXOAHMON JIA OCcTaOeHHA CBA3H C (~POHOHA- 
MH, pe3KO yMeHbllaeTCA HCXOHaA KOHICHTPaluA HOCHTeeH B 30HE MpoOBOLH- 
mocTH. Ho JIA MOBbILUICHHA STOH KOHILCHTPalLHH MOXHO BOCMOJIb8OBaTLCA Jeli- 
CTBHEM TOFO Ke BbICOKOWACTOTHOrO Nowa. EcuIq HOCHTesIb 3apaga HaOupaer OT 
Me€peMeHHOTO MOJIA OoWLWIe SHEPrHH, YeM TpeOSyeTCA WIA HOHM3AallHH JOHOpa, 
TO B 30HY NpOBOAUMOCTH OyfyT BbIOMBaTbCA JaBHHOOOPasHO HOBbIeC HOCHTEJIH. 
Takoe sABmeHue HaGsOqanoch SKCMepuMeHTabHO ('*) pH H3yyeHHH ILHKJO- 
TPOHHOPO pe30HaHca B NodynpoBognuKax. B OnomorMyecKHX OObeKTAaX NMOABIA- 
fOTCA TOpa3sqo Oosee WHPOKHe BO3MOX%KHOCTH ero H3YYCHHA, MOCKOJIbKY STOT 
mpowece moyqobeH BHYTpeHHeMy CoTosdPekTy HW MOJMKEH JaBaTb CJIeCTBUA, aHa- 
NOTHYHbIe JeHCTBHIO HOHHM3YIOUIMX U3JIyYeHHH: JeTaIbHOe H MYyTareHHoe jel- 
cTBHe. Ilo sTOH MpwuNHe, a TakxKe HM MOTOMY, YTO HHTepecyroulad Hac KBa3H- 
NepHomuyecKan CTPyKTypa MOXKET paspyllaTLcA pH ruOeiM OpraHn3ma, *Kevla- 
TEJIbHO PaOOTaTb HE C BbIAeCHHbIMM OMOMOJMMepaMu, HO C 2%KHBbIMM OpraHHs- 
MaMH, 

IIpeqaraerca caenyioulad mocTaHoBKa oMbita. Kyibrypa OakTepuii 3amo- 
PaKUBaeTCA, OXNAKLAaeTCA NO HH3KOM TemMepaTypbl HM NOABepraerca eucTBUIO 
BbICOKOUACTOTHBIX 3JIEKTPOMArHHTHEIX KOeOaHHH. []oqOop cKopoctu oTrayBa- 
HHA WH Bua OakTepHii OOecneyMBaeT yCTOHYMBbIM WM MOCTATOUHO BbICOKHM Mpo- 
Il@HT pasMOpaxuBaHHa 6e3 rH6enn. Mujerca eTabHOe WIM MyTareHHoe jeit- 
CTBHE 3JIEKTPOMAFHUTHBIX KOeCOaHH B 3aBHCHMOCTH OT HX YaCTOTbI MW TemMepa- 
Typbl cyOcTpata. 

Haxomyenuve peso0HaHca NO MOrOWleHHIO SHEPrHH 3aTPYNHUTEIbHO B CTOJIb 
CJIOXKHOM CHCTeMe, Tre BO3MOX%KHO MHOKecTBO NoOouHEIX sexton. [lostomy 
MpeliaraercA ONpeseATh HaMyNe pesoHaHca No OuoMorMyecKomy adpexty — 
MaKCHMyMy JieTaIbHOrO HIM MyTareHHOrO JeHCTBHA. 

JIONOMHUTeMbHBIC BOZMOXKHOCTH OTKPbIBaeT IIPHMeHeHHe CTATHYeCKOFO Mar- 
HUTHOTO MOI, B KOTOPOM MOryT HaGsIOMaThCA PasMMUHbIe THIMbI M1/a3MCHHBIX 
pesoHancoB. Ognako JIA 9TOrO HeEOOXOJHMO, YTOObI IMKJOTPOHHbIH payuyc 
OblJI MeHbUIe pasMepoB OO61acCTH yNOPAOYeCHHOCTH, TO JWIA OMomOrMyecKHx 
OObBeEKTOB ABJIAeTCA BeCbMa 2KeCTKHM TpeOoBaHueM. Jlerge Bcero HaOmIOLaTb 
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Hepe3OHAHCHOe TOFIOWeHHe H He 3aBHCALLMH OT MarHHTHOTO MOJIA pesoHaHc 
Ha lJla3Me€HHOH wacTOTe. 

SamMopaKUBaHHe, eCTECTBEHHO, MCHACT CTPyKTypy BObI — MpoucxoyuT ee 
Kpuctanmu3zaiun. Ho 30HbI MpOBOAMMOCTH, KOTOpbIe MbI HULeM, OOASAHbI CBOMM I} 
MIPOHCXOKMECHHEM OTHIONb HE KPHCTAJIMGeCKOH CTPyKType bla, a Wpemmoua- 
raeMOH KBa3HIMepHOAMYHOCTH, CNeWHPHIHOH IA %MBOrO BelleCTBa. Ota KBa- 
3HNePpHOMMYHOCTh JOJUKHA ObITb He3aBHCHMOH OT rpyOoH «HeopraHHyecKoH» 
CTPYKTYPbI BOJLI H COXPaHATbCA MPH 3aMOPaKHBAaHHH, CCIM OHO HE NPHBOAMT 
K THOeuH. : 

JlerambHoe yelicTBue y. K. B. (*8) uc. B. u. (*4) H38yyamOCb HeOMHOKpaTHoO 4 | 
OKa3bIBaJIOCb MMCIONHM TepMHYeCKYIO IIpHposy. OguakO OMbITbl JO CHX TOP | 
MIpOBOAHJIHCb IPH KOMHAaTHOH TemMepatype, Tak uTO yxKe HeOobIUOe MorJo~ | 
Il@HHE SHEPrHH MOFJIO MpHBeCTH K JIOKaIbHOMY pa3o0rpeBy JO TemMlepaTyppl fF 
CBepTbIBaHHaA GemKa (55°). Ha6mogenupmit B. JI. Tponukum (*°) Maxcumym | 
Jl€TaIbHOrO JeHCTBUA TIP JWJIMHE BOJIHbI OKOJIO 6,5 M eBa JIM MOXKHO OOBACHHTb 
TeEPMHYECKH. 

SKCNepHMeHTL! C 3AMOPOXCHHLIMH KYJIbTYPaMM MO3BOJIAT Cpa3sy HcKsIOUATb F 
TepMHYeCKOe JeHCTBHe, MOCKOJIbKY WCXOMHaA TemMepatTypa 3fecb ropa3yoO HH- | 
*%Ke TeMMepaTypbl CBepTbIBaHHA OevKa. | 

EcJIu u3u1IO%KeHHBIC TIpPeICTaBJICHHA MpaBHJIbHbI, TO OMONOrMYeCKOe WeHcTBHeE 
PaMOBOJIH JOJKHO CHJIbHee BCe€rO MPOABATECA B JBYX MpeebHbIX Temme- | 
PaTYPHBbIX O6acTAX: BOJIM3H TeMMepaTypbl CBepTHIBaHHA OeKa, re OHO HMeeT 
TPHBHaJIbHy!0 TEPMHYECKYy!O NPHpOsy WH MpH CaMbIX HH3KHX TeMMepatTypax, rae 
IIPOABJIAIOTCH HETEPMHYECKHE Wwa3MeHHble ABICHHA. B OOmacTH MpOMexyTOU- | 
HbIX TeMMepaTyp eHCTBHe JOJOKHO ObITb MHHHMAJIbHbIM. 

Bpipaxato OnaroqapHocTb 9. M. Tpyxany 3a WeHHbIe 3aMeqaHHa. 


Iloctynuuo 
24 VI 1960 
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Tloxuann AKagemuu nayr CCCP 
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BHOXHMHA 


B. H. AFOJI un H. A. PPAEBCKAS 


K MEXAHH3MY JEMCTBHA AHTUCbIBOPOTKH HA OBMEH 
B ONYXOJIEBBIX KJIETKAX 


(I[pedcmasaeno akademuxom B. A. Jxreenveapdmom 8 VII 1960) 


AHTHCHIBOPOTKa IIPOTHB OMyXOJIeBbIX KJICETOK BBI3bIBA€CT B 3THX KJIeTKaX 
€3KMe€ HapyuleHHaA OOMeHa BELLECTB: NpeKpalllaeTCH JHAOFeHHOe JbLIXaHHe, Te- 
ACTCA CMOCOOHOCTb K PJIMKOJIM3y, HapyllaeTcaA pA, CHHTeTHYeCKHX MpomeccoB 
T. a. (3). Teoperuuecky MbICIHMbI 10 Kpalineli Mepe TPH MeXaHH3Ma, KOTO- 
ple MOrJIH Obl MPHBOLUTb K TaKHM HapylleHHAm. Bo-nepBbIX, MO*KHO Mpesno- 
araTb, YTO B pe3y/IbTaTe JeHCTBMA AHTHTE/] Ha KJIETOUHY!IO NOBEPXHOCTh Ha- 
yillaeTCA MpOHHKHOBeHHe pxAya cyOcTpaToB u3 OKpyxalollel cpeqbl B IHTO- 
ma3My. Bo-BTOpbiX, MOX%KHO JYMaTb O HA@JIMYHH B AHTHCbIBOPOTKE aHTHTeUI 
ONpeAeeHHBIM (epMeHTaM, IIPHHHMAIOULMM yuacTHe B yCBOeCHHM 3THX Cy6cTpa- 
3B. M, HaKOHEL, B-TpeTbHX, MOXHO cee IIpescTaBHTb, YTO aHTHCbIBOpOTKa 
CPBHYHO BbISbIBAeT B KJIETKE TAKHE CTPyKTYPHbI€ H3MCHCHHA, KOTOPbIe€ BTO- 
M4HO MIPHBOAAT K pa3pylWeHHIO PepMeHTOB HIM KOepMeHTOB B pe3syvibTaTe 
BTOJIMTHYCCKUX HIM I PyrHX CXOAHbIX peakuHi. B HacTOsUemM coo6mleHHH cye- 
AHa NOMbITKA NOMOWTH K pelIeHHIO BOIIpoca O TOM, KaKOM 2%Ke H3 9THX TPex 
€XAHH3MOB MMe€T MeCTO IPH JeHCTBHH AHTHCLIBOPOTKH Ha KJICTKH aCIMTHOM 
APILMHOMBI Spvuxa. 

J{1A TpHrOTOBJICHHA AHTHCLIBOPOTKH IIPHMeHAJIMCbh WebHbIC OMyXOJIeBbIe 
neTkH. Kerounbili ocagqoK pasBoqusica BS pas 0,9% NaCl, u nomyyenuasn cyc- 
SH3HA HCHOIb30BaaCb B Ka¥YeCTBE AHTHreHa JIA UMMYHH3alHH KPOJHKOB. 
epBbld pa3, a Takxxe Ha 4 H 7 [HH XKHBOTHbIC NOJyqaM mo 5 Mi aHTureHa 
{yYTPUMbIWeTHO H 10 | Ma — BHYTPHBeHHO; yepes 28 u 45 AHeH BHYTPHBeHHO 
30M0Cb elje 10 5 Ma anTHreHa. OGecKpOBAMBaHHe MpOu3BOLMOCh yepes 
yHeH Mocme nocneqHei umMyHH3awuH. IlonyuenHad aHTHCbIBOpOTKa xpaHH- 
ACh B 3AMOPO2KEHHOM COCTOAHHN npH —20°. J] OnbiTOB C TIMKOJIH30M aHTH- 
IBOPOTKAa HaIM30Baacb B TeYeHHe CYTOK IpH 2—4° NpOTHB Tpex cMeH Kpe6c- 
1Hrep-OuKkapOouaTHoro OydepHoro pactBopa (KPB)* pH 7,4. 

OnbITHI CTaBHJIHcb B almapate BapOypra. Ormpiras KJleTouHad cycneH3sHA 
; ONbITAX C PIMKOJIH30M OHH CocyHK cofepxal OOblyHO 5—15 - 10° Knerox, 
OMbITaxX C HIXaHHeM 15—25 - 10° kseTOK), aHTHCLIBOPpOTKa MH OydepHbI pac- 
sop (KPb — npu u3yyenuu rauKosnsa, KP® —npu usyyenuu jbIXaHHa) 
MeWLaIHCb B rlaBHOe MpOcTpaHCcTBO cocyyNKa, a cyOcTpaTbl M KOakTOpbI — 
6oKoBylo peTropTy. OOmuH OObeM B OOJbIIMHCTBe ONbITOB cOcTaBA 3,0 Mu. 
A€TKH HAXOMMJINCb B KOHTAKTE C AHTHCHLIBOPOTKON IPH KOMHaTHOM Temilepaty- 
> B TeYeHHE MpONycKaHHA Ta3s0BOH CMecH HM APyrHX MOAPOTOBUTEIbHbIX Ipo- 
yp (o6prmHO 15—20 muH.). 3aTeM KOHTAKT MpoopKasicA pu 37° B TegeHHe 
) umm 15 MH. (B OTREbHBIX ONbITaX 20 30 MHH.) — MOKa MpoucxozM0 ypaB- 
BELINBaHHe TeMMepaTypbl B cocyquKe. SaTeM jOOaBIAIMCb CcyOcTpaTbl u 
pakTopbl. B onbirax c aHa3pOOHbIM FJIMKOJIM3OM B Ka¥eCTBe ras0BOH Cpefpl 
lyxKusa cMech 95% N,. u 5% CO,; B OMbITaX Cc a9pOOHbIM TIMKOJIM30M — 
mech 95% Boszyxa u 5% CO,; B ONbITaX c JbIXaHHeM — BO3fyXx. MurTencus- 
ICTh PIMKONH3a ONpeseAMAaCh MPH MOMOMM ONpPeeICHHA MOJIOUHOK KHCJOTHI 
AMHYeCCKMM yTeM (4) uM (eCIH MO3BONAJIH yCJIOBHA) — MaHOMeTpPHYECKH. 


* B pa6ote ucnomp3yiorcs cneqyomue cokpanienua: KPB — kpe6c-pnurep-6uKap6ouar- 
ti Oydep, KP® — xpe6c-punrep-cochatuni Sydep, HITH — qudochonupugunnykeorug, 
TH — tpudocionupuaqnHHykKaeoTuL, AT® — ayenosuntpudocpat, AM® — ajeHosuH- 
HoochaT, AT@asa — aneHosunTpudocdatasa, KoA — Kodbepment A, TI1® — tTHamunnupo- 
chat, DAIL — pruaBpnnayqenHHaHHyKNeoTHy. 
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CKOpOcTh JbIXAHHA ONpeseinnacb pH NOMOULM NpxAMOorO MaHOMeTpHyecKOrop 

MeToya. 
TIpuBogumple na puc. | WaHHble NOKaSbIBAaIOT, UTO, B COOTBETCTBUH C MuTeEpa 
TYPHBIMH JaHHbIMH, MOJyYeHHad HAMM AaHTHCbIBOPOTKa TOPMO3HT aHaspOOnbiit 
PIMKOH3 B KJI@ETKAX ACILMTHOH KapItHHOMbI. B uc 


pn MOJIb30BaHHOH CHCTeMe TIpakTHYeCKH MOHOe yrHe 
160 1, TeHHe OOpa3s0BaHHA MOJIOUHOM KUCJIOTHI MpOucxo-§ 
140 uno OOb4HO MpH ZOOaBenun 0,1—0,3 ma anTu-f 
120 2 CbIBOPOTKH. | 
f 100 TIpeqBapHTesIbHble ONbITbI, MOCBALLEHHBIe BbIsC-f 
cS 80 HeHHIO Me€XaHH3Ma jJleCHCTBHA AHTHCLIBOPOTKH Haj 
- 60 J ravKon3*, M0Ka3aM MaJlyiO BepOsATHOCTh yrHe- 
‘ 40 TeCHHA TIPOHHKHOBeHHA TJIIOKO3bI B KJICTKY HJIK 


20 4 IIPAMOFO TOPMOXKeHHA PAMKOMUTHUeCKUX cepMeH-f 

Q- 15 3045 6075 9010Snuy 108: B To xe Bpemsl ObIIH MOIyYeHbI yKa3saHua 

Ha TO, UTO NPHUMHOM yrHeTeHHA PIHKOJIU3a MOKET 

Puc. «1."*Jleficrsue fautucupo- BATCH HemocTaToK KodepMeHToB. [losTomy 8B 
POTKH Ha aHaspoOHbIH TJIMKO- JAJIbHEHLIeEM OCHOBHOe BHHMaHHe ObIVIO CKOBIFCHT” | 
JIM3 B KJeTKaX aCHHTHOH Kap- pHpOBaHO Ha H3yYYeCHHH HMeHHO STOTO MeXaHusMa. Ff 
unTOMEL ne a Re eae YuUHTbIBaA, UTO B KJIeETKaX, OOpaOOTaHHbIX aH- 
nuupelt cuinopotKn; 3—0,1 mat THCIBOPOTKOH, YBeIMYMBAeTCA MpOHHIaeMOCcTh NO] 
aHTHcbiBopoTKu; 4—0,3 ma © OTHOWICHHIO K OPraHHYeCKHM COC MHCHUAM (pocdpo- fi 
| AHTHCHIBOPOTKH pa (°), Mbl pelUIMJIM MNOMNbITaTbCA CHATb TOpPMO-| 
XKeHHe TJIMKONH3a TyTeM OOaBNeHuA KOdepMexH- fh 

top (AT® fu JITIH) xk uuky6auuonHo cpene. Ta6n. 1 noKaspiBaet, 4To 
yo6apnenue JIITH k xkaeTKaM, oO6pa6oTaHHBIM aHTHCbIBOpOTKOH, sH60 Hef 


TaOaunma 4 


YruereHHe PIHKOMHTHYeCKOH AKTHBHOCTH B KJIeTKAX ACILMTHOM KapUMHOMbI OPJHXa aHTHCHIBOPOTKOH 
HM BOCCTaHOBJIeHHe STO AKTHBHOCTH B MpPHCYTCTBHH KOWepMeHTOB THKONI3Aa 


Koundepennua JITIH 3--10!M; AT® (ecnu ne yKasana Apyran KonWeHTpaluA), AMT u agenuna no 6-10-*M; 
BO Bcex mpo6ax copzepxuTca ratoKo3sa (8,3-10-§ M) 


O6pas30BaHue 
Ne Ycnopua ee 
on. aspauun Aooasku 
B Mr B % 
09 | Axnaspo6v03| Bes yo6aBoK 742 100 
AHTHCBIBOpOTKa 73 10 
AutucpipopotKka + IIH 48 6 
Autucprpopotka + JIIIH + AT® 612 82 
Autucpipopotka + JIIIH +- AT® 
(1,2-10-8 M) 768 103 
78 | Anaspo6u03} Bes qo6aBoK 732 100 
AHTHCBIBOpOTKa ° OF 
Autucpipopotka + JIITH 2 Of3 
AutucpiBoporka -+- AT® 56 8 
Autucprpopotka + JIIH + AT® 480 66 
AutucpBopotka + JITIH + AM® 9 4 
AutucripoporKa -++ JIITH + ayenuu 9 il 
79 | Aspo6uos Bes jo6aBoK 396 100 
AHNTHCBIBOpOTKa 4 4 
AxutucpBoporka + JINH 0 0) 
AuTucprBopotrKa + AT® 22 6 
Aurucpipoporka + JIIIH 4+- AT® 384 97 


BJIMA€T Ha MHTCHCHBHOCTb aHaaspoOHOro OOpas0BaHHA MOJIOYHOM KUCJIOTHI, 160 
HAKE HECKOJIbKO ero yrHetraer. JloGaBneHue AT® conpoBoxmyaeTcsa HeOOMbUIHM 


* B sTHX OMbiITax H3yuasIOCb IIPOHHKHOBeHHEe TaJlaKTO3bl B KJICTKH, o6pa6oTaHHie aHTH- | 
CbIBOPOTKOH, a TakKe JleHCTBHe AaHTHCHIBOPOTKH Ha PIHKOJIH3 B TOMOPeHaTaX ONY XOJICBbIX KJICTOK, 
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THBAPOBaHHEM PIMKONH3a. OLHaKO B IIpucyT¢CTBuH OGOHX KOepMeHTOB po 
SXOMMT{Pe3KOe yCKOpeHHe OOpasoBaHHA MOMOUHO! KUCAOTH, UpWHyeM HHTeH- 
BHOCTh PJIMKOJIM3a MpHOMKAaeTCA K MCXOHOMY YPOBHIO, a B YaCTH OMBITOR — 


pa 
50 


0-1 20 30 40 50mm 0 0 20 30mm 


; Pue.r2 Puc. 3 

ic. 2. Baukune KOepMEHTOB Ha SHJOPEHHOR WbIXAHHE KJeTOK, O6paHOTAaHHbIX AHTHCbIBOPOT- 
col. J —6e3 Jo6aBox; 2— anTucbiBpoporka; 3 — anTucbinoporKa +- JIMH + AT®. Kounex- 
| Tpalua KocepMeHToB CM. B TAO. 1 

uc. 3. BAMAHHe pasvINYHBIX CyOCTpaTOB Ha JbIXaHHe KeTOK, OOpaOoTaHHbIX aHTHCbIBOpOTKOi. 
-— 6e3 o6aBox; 2— anTucHIBopoTKa; 3 — aHTHCbIBOpoTKa -+’ cyKuHHaT; 4 — aHTHCbIBOpOT- 
a + &-KeTorviyTapaT; 5— autucpipoporka + rityramat; 6 — aHTucbIBopoTKa + mupyBaT. Kou- 
| IeHTpauua Bcex cy6ctpatop 7-10-§ M 

IOHOCTBIO ero OcTuraer. KomOunauua JITIH c agenunom umn c AM® ue 
IDPHBOJUT K BOCCTAHOBJEHHIO 3aATOPMOXEeHHOrO PIMKONU3a. ASPOOHbIH rIMKOUIM3 
‘AKKE YPHETACTICA AHTHCHIBOPOTKOH H BOCCTaHaBJMBaeTCH B NpucytcTBuH AT® 
1 QHIH. 

OnpeyeseHHbI HHTepec TpemcTaBAIO H3y4eHHeE BOMpOca O TOM, TIpOHcxo- 
[MT JIM TIMKOJIM3 B IIPHCyTCTBUM 3K3OreHHbIX KOPePpMEHTOB 3a CueT (epMEHTOB, 
OXPAHAIOWIMXCA B KJIETKAX, HIM 3a CueT (epMeHTOB, BbIIMeUIHX B MHKYOalHOHu- 
tyio cpemy. H3pecrHo, 4uTO MpH HeKOTOPHIX yCJIOBHAX PJIMKOMTHYeCKHe dep- 
fCHTbI MOPYT BbIXOJUTb W3 MpaKTMYeCKM HHTAKTHBIX ACWMTHbIX KeTOK (°, %) 
1 UTO AHTHCHIBOPOTKA BbI3bIBaeT BbIXOMKCHHE H3 KJICTOK 3HAYHTEJIbHbIX KOJIH- 
JeCTB KAKHX-TO HEHJeCHTHULMPOBAaHHBIX GenKosB (*, *, *). OqHaKO B Hayocayou- 
10H *XHAKOCTH, NOWyYeHHOH pA WeHTpudyrMpoBanun CMeCH KJETOK M AaHTHCbI- 
30POTKH, MpesBapHTeIbHO MHKYONpOBaBllelica pH 37° B TegeHHe 30 MUH., 
‘IMKONH3 TipakTuyecku He usgeT. Jlo6baBnrenue AT® uw JIIIH k 9Tou Hayocazou- 
{0H 2KMAKOCTH HE COMPOBORKWAeTCA CKOJIbKO-HHOYAb CYHLECTBEHHBIM yCKOpe- 
HHeM OOPa30BaHHA MOOUHON KuCOTHI. [loyyeHHble JaHHbIe CBUCTEIbCTBYIOT 
) TOM, 4TO PIMKONH3, NOABIAIOULMHCA MpH TOOABeHHH KO@epMeHTOB K KuJIeT- 
KaM, OOpaOOTaHHLIM AHTHCHIBOPOTKOM, OCYLLeCTB/IAeTCA BHYTPHKJeETOYHO JHOO 
[eIHKOM, JIHOO YacTHOHO. 

AHTHCbIBOpOTKa, MO HalIMM HaOsIOMeCHHAM, yrHeTaeT SHAOreHHOe AEIXaHHe 
DaKOBbIX KJIETOK, HO B MIpHCyTCTBHM CyKIlMHaTa NoTpeOjeHHe KHCMOpOAa He 
TOPMOSHTCA. OTH JaHHbIe XOPOWIO CormacylOTCA C pe3yMbTATAaMH, MOJYYCHHbIMH 
npyrumu apropamyu (1, *). YuutTprBax, uTO B KeTKaX, OOPaOoTaHHbIX AHTHCHIBO- 
POTKOH, HMeeTCA HEXBaTKa KO(epMEHTOB, MbI PelIHJIM BbINCHHTb, He MpOucxo- 
IMT JIM BOCCTAHOBeHHE ZHOreHHOrO JLIXAHHA B TaKUX KJeTKaX MpM AOOaBue- 
Hun AT® w JIIIH. Oxa3anocb, uro B MpHcyTCTBHM 3THX KO*epMeHTOB TOTped- 
eHve KUCIOpOMa, TeicTBHTebHO, ycKOpsetca (puc. 2). Qror@akT roBopuT 
O TOM, YTO HCTOUCHHE BHYTPHKJIETOUHBIX 3alacOB KOePpMEHTOB MOXKET ABMATL- 
CA OMHOM M3 MIPM4MH yrHeTeHuA SHAOreHHOrO AHIXaHuA. Kpome Toro, 3TOT PakT 
ABJACTCA JLOMOJHUTEIbHBIM CBUZeTeLCTBOM Toro, 4TO JITIH wu AT® o6snagator 
CMOCOGHOCTHIO TIPOHMKaTbh yYepe3 MOBEPXHOCTHY!O MeMOpaHy OMYXOJIEBbIX KvIe- 
has OOpaooTaHHbIX AHTHCbIBOPOTKOH. } 

_ Cnenyert, o1HaKo, noquepKHyTb, ¥TO CTHMyMpyloulN shexT KocbepMenToB 
ABMACTCA OTHOCHTENHO CaObIM KaK 110 aOCOJOTHOM BemMUMHe, TAK HW, OCOGeH- 
HO, 10 QuuTetbHOcTH. TopmMoxenue paciaga JIIIH HuKkorHHamMuyom cyurect- 
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BeCHHO H€ CKa3bIBaeTCA Ha BeIMYHHE Nosyuaemoro sdpdpexta. JLoOaBnenue py- 
rux Kodepmeutos (KoA, TII®, MAJ) mnmO0 He oKasbIBaeT HHKakOro JeHCTBUA 
Ha 9HJOreHHOe AbIXaHHe, HOO IIPHBOAHT, K OTHOCHTeIbHO HeOOJbIIOMY H Kpat- 
KOBPpe€Me€HHOMY YCHJICHHIO NOTpeO/leHHA KUuCOpoya. TakHM OOpa30M, yrHeTeHHe 
39HIOreHHOrO JibIXaHHA HE MOXKeET ObITb NOJIHOCTbIO OObACHEHO HeOCTATKOM 
KOepMeHTOB (NO KpalineH Mepe, HeQOCTATKOM HCCJIeqOBaHHbIX KO@ePMEHTOB). 

MoxkHo OblIO LYMaTb, YTO OAHOM U3 NPHYMH yrHeTeHHA SHAOreHHOrO JpIXxa- 
HHA ABJIAeTCA ucTOULeHHe cy6cTpaTos. TIlostomy ObiliIO ucceqOBaHO BAMAHHe 
pasIM4YHbIX Cy6cTpaTOB Ha NOTpeOseHHe KHCNOpOsa KsIeTKaMU, OOpadoTaHHbIMH 
aHTHCbIBOpOTKOH. J,aHHble, IpeCTaBJIeHHble Ha PHC. 3, NOKA3bIBalOT, YTO XOTA 
yoOaBeHHe G-KeTOryTapata, rlyTaMaTa HAH NWMpyBaTa MW MpHBOAMT K HeKO- 
TOPOMY AKTHBHpOBaHHIlo JbIXAHHA, OMHAKO a*pPeKT HU B WAHHOM CJIyuae HEBEHK: 
HM KpaTKOBpeMeHeH. He Ha MuHoro 9TOT adpekT yBeJIMYMBAeTCA HM B TOM Culyyae, 
CCJIH OJHOBPCMe€HHO C 9K30FeHHbIM CyOcTpaTOM (Q@-KeTOrsyTapaToM) joOaBA-§ 
1OTCH HM 9K30reHHbIe KOdepMenTH! (JIIIH, AT®, TII@, ®MAJI, KoA). Takum 
o6pa30M, eCIH WCTOWeHHe cyOcTpaTOB H MrpaeT KaKYIO-TO pOJIb B yrHeTeHHH 
3HAOPreHHOrO JIbIXAHHA, TO 9TA POJIb HE ABMAeTCA pelllaroulel. 

TlonyueHuble JaHHble, Ha Halll BSA, MOSBOIAIOT CeaTb JOBOJIbHO OTIpe- 
JI@JICHHBIe BbIBOJbI O MEXAHH3MEC YFHeETeCHHA PIMKOJIH3a B KJIETKAX ACIMTHOH Kap-| 
IMHOMbI, HaCTyNalolkerO NOW BJIMAHHeM AHTHCBIBOPOTKH. SOTO yrHeTeHHe ABJA- 
eTCH, OWUEBHIHO, HeMOCpeACTBEHHbIM Pe€3YJIbBTaTOM OTCYTCTBHA HH HeEXBaTKH 
KOePMEHTOB, COBePIWeHHO HeOOXOAHMBIX WIA COpaxkuBaHuA ruiioKosbl. IIpu- 
YHHOH HeJOCTaTKa KO*ePpMEHTOB MOMKET ABJIATbCA JIHOO 3aMeIeHHe HX CHH- 
Tesa, JiHOO ycKopeHue pacnaga. Bropoe mpemmonomenue HaM KaxkeTca Ooee 
BepOATHBIM. Kak MW3BeCTHO, @HTHCbIBOPOTKA BBI3bIBAeCT pPe3KHe HapylWeHHa 
CTPyKTYpbl ACWHTHBIX KsieTOK (°, ®, °). OTH HapyLIeHHA MOryT MpHBOAHT K | 
AKTHBHpOBaHHlO (epMeHTOB, paspyliaromlux KodepMeHTHI (HanpuMep, AT®aza), 
WJIH K TMOBpeKTCHHIO CTPyKTYPHBIX perpay, OTesAIOMIMX KO@epMeHTHI OT 
paspylarouluX HX depMeuTOB. TakHM OOpa30M, MOJIyYeHHbIe JaHHbIe O Mexa- 
HH3Me JICHCTBHA AHTHCHIBOPOTKH Ha TJIMKONIM3 Myulle Bcero CorsacyloTcA C 
TPeTbHM H3 Tl€pedHCJICHHBIX B HaudasIe CTaTbH Me€XaHH3MOB. 

HenocpefcTBeHHad MpHuwHa YrHeTeHHA AHTHCHIBOPOTKOM OKHCJIMTCJIbHbIX 
MIpOWeccOB ACHA 3HAYHTeIbHO MeHbIUe. OCHOBHBIE HapyIeHHA MpoHcxoyAr, | 
M0-BHJMMOMY, Ha yuacTKe MexKjly WerHsApHpoBaHHuem cyOcTpaTOB, OCyMlecTBJIAe- 
MBIM CBA3aHHBIMH Cc JIITH usu TMH gerugpa3amu, x wuTroxpomom c. Koneunpie 
3BCHbA [bIXaATeIbHOH Wen, CYA MO OMbITaM C CYKIMHATOM, pH 9TOM He No- | 
Bpexyarotca. [lomyyeHHble JaHHble NOKa HE JalOT BO3MO%KHOCTH HH TOUHEE | 
JOKAIH30BaTb MeCTO NOBpexKCHHA, HH CemaTb 3akIOUeHHe OO HX NPHUHHE | 
(IpamMoe yrHeTeHHe Kakoro-H60 tbepMeHTa AHTHTeIOM-aHTHePpMEHTOM, ABTO- 
JMTMYeCKOe PaspylieHHe (epMeHTOB U Ap.). OmHakO 93TH aHHbIe OOeryatoT 
[aJIbHeHUIee HSYYeCHHE MCXAHH3MOB JeHCTBHA AHTHCLIBOPOTKH, TaK KaK M03B0- 
JIAIOT UCKJOUNTb H3 YHCMA BOSMOXHbIX OOBACHCHHH HEKOTOPble H3 STHX MeXa- | 
HM3MOB. Tak, MOXKHO CUMTaTb MaJIO BEPpOATHbIM, YTO OCHOBHOM MpHyHHOH ocTa- 
HOBKM SHAOreCHHOrO JILIXAHHA ABJIAeTCA HeEMOCTAaTOK KO(epMeHTOB UuIH cyOcTpa- 
TOB, XOTA 06a 9TH cbaKTOpa, Ge3yCIOBHO, HMEIOT KaKOe-TO 3Ha¥eHHE. 

CuntTaem JOIroM BbIpasHTb OmarogapHoctb JI. 14. Pomanopoi 3a TexHuye- 
CKy!O MOMOUb B padote. 
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BHOXHMH 1 
M. ©. BAJIbIX u usex-Kkoppecnonnent AH CCCP Cy Es CEBEPHH 


JABWJIBHBIE @OCPOPHbIE COEMMHEHUSA CEPAEYHOM MbILWILbI 
KPOJIMKOB TIPH CTEHO3E AOPTHBI 


Moc*opHble COeAMHEHHA HrpaloT OOJIbLYIO pOJIb B OOMEHE MbILLUIIbI: OAHAKO 
» cocTaB MW cOfepxKaHve STUX BellleCTB B HOPMAJIbHOH MBIUWe Cepyia H3ydeHb! 
HejocTaTouHO. B uccyieqOBaHHAX COCTaBa MaKpO9prHuyecKHXx ~ocopHEIX coeH- 
. HeEHHM MbILUMbI Cepia IPH pa3sJIMUHbIX CPYHKUMOHAIbHbIX HM MaTOMOrHyYeCKHX 
COCTOAHHAX OCHOBHOC BHHMAHHEe YJleIAeTCA BeLLeCTBaM AJCHHJIOBOH CHCTeMbI H 
(pocoxpeatuny. Llembio aHHOH padorTb! Oblio ONpeneteHHe cofepxKanuA doc- 
_ POKpeaTHHa B MBILUME Cepia KPOJIMKOB C 9KCIe€PMMeHTaJIbHbIM CTCHO3OM aOp- 
Thi. [Ipocser aopTbhl cy2KaiM OMepallMOHHBIM TlyTeM MO OGLLeMpHHATOH MeTO- 
auxe (4). J[vamerp aopTb! B HallIMX OMbITaX OblJI yMeHbIIeH BABOe. 

Cogepxxanue poccboKpeaTHHa B XKHBOTHbIX TKaHAX, B TOM 4UHCIe H B 
CepHeyHOH MBIMUe, OOBIMHO OlIpeseAIOT HOO MO *Pocdopy, B PusbTpaTe nmocue 
MarHe3HaJIbHOrO OcaxKeHHA (MeTo, Pucke —Cy66apoy), wH60 NO KpeaTHHHHy 
_(metom AmexceeBoi). B Hactosmei pa6ote dboctboxpeaTHH Obl ONpeqeeH B 


ia 


Ta6aunna 1 


Pya6.d— 

Bpema nocae Ne Paa6. A Pra. cep ee A Pya6.A°100 Preopr 
onepaun onbita ‘ DP on Penal “wr-%, 

mr-% 

He onepupo- 4 One Hea 2,0 250 23,9 
BaHbl (HOp- By) 4,2 6,5 2,0 183 16,0 
ma) 6 De) L5® 2,9 226 ASO 

7 4,6 6,9 NAS) 242 21,5 

8 Dyk nes 2o'l 243 27,6 

2 Ant 6,8 Dirck 224 29,4 

2 cyToK 1 0,4 5,0 4,6 8,7 49,043 

2 0,4 Bpill 3,0 350 24,7 

3 ORS 43 4,0 7,6 13,3 

4 0,4 6,4 6,0 6,9 21,0 

20 2,6 5,0 Dae 108 21,0 

14 cyToK 6 0,3 4,3 4,0 Uae 20,3 

il 0,6 6,4 5,8 10,3 21,6 

4) the Sign) 4,3 ATL Se) 21,8 

17 Bal 6,0 2,9 107,0 210 

18 3 Ny Lf 4,4 29,6 295 0) 

19 thes t5) By 4,7 Hla) 23,6 

30 cyToK 15 De) 4,3 Breil 105 20,9 

16 By a 4,8 iLO) 190 18,6 

Pil Deh none Bll 75 18,0 

60 cyToK 8 nee 8,3 Bee 69 AAO 

| 9 0,4 5,0 4,6 8,7 19,8 

/ 10 4,7 80 Ao 109 16,8 
fi ,5 rofa 13 0,8 5,0 4,2 19 32,0 
| 14 0,9 5,8 4,9 18 28,0 
23 (Oe) Ae, 3,9 ORT 2G 


15* 483: 


* 


MHOKapyle sleBoro *KedysoOuka cepa KpOMKa OOOMMM MeTOgaMH. PesybTaTHl 
onpeneieHuit comepxxaHua docioKpeaTuna B cepyle HOPMaJIbHOrO KpOwMKAa 
(ra6. 1) copmamM c muTepaTypHbIMH JaHHbIMH (*, °). 

Ilpu cpaBHeHHH pe3yJIbTaTOB OMpeseneHUA, MOMyYeHHbIX MeToqoM Ducke— 
Cy66apoy (°) (Paac.o), C BEMMYHHAMH, MOsyyYeHHbIMH MeToZoM Asexkceesol (*) 
(Pya6.a),OOpallaeT Ha CeOA BHAMAHHE 3AKOHOMEP HAA pasHHlla Mex Ly STHMH BeJIU- 
quHamn. Kak BHO u3 Tab. 1, comepxaHHe WaOusIbHOrO cocdopa PocdoxkpeatTuu 
cocTaBsIAeT B MHOKapye cepyia KpomuKa B cpeqHem 7,0 mr-% mo Metony @uc- 
Ke — Cy66apoy u 4,8 mr-% no Metony AnekceeBoH, T. €. B OlbITaX C HOPMAaJIb- 
HbIMH 2KHBOTHbIMUM MeTOy, Pucke — CyO6apoy faeT BeM4HHBI WaOMbHOrO (poc- 
dopa B 1,2—1,5 pasa Gonbumme, uem Meton AmexceeBoli. Pasnoctbh Pyas.o— 
—Pyas.A Y HOPMAJIbHbIX XXHBOTHBIX JOBOJIbHO MOCTOAHHA H COCTABJIAeT BCpeHeEM 
2,1 mr-%. Cnycta 2 u 14 cyToK moce onepaluu HaslomwKeHWA MraTypbl Ha BOC- 
XOJIAMLYIO UACTh YrH aOpTbI 3TA pasHOCTb BO3pacTaeT WO 4 mr-% B cpenHem. 
Yepes 30 cyTox pasHocTb (Pyas.o—Pya6.a) WpaKTHYeCKH TaKasl Ke, KaK B HOP- 
Me, a B Gomee MO3qHHe CPOKH MOce ONepallMH CHOBA 3HaYHTeIbHO yBeJIM4MBa- 
etca. H3 Ta6. 1 BuAHO, YTO COMepxKaHHNe MaOuNIbHOrO (pociopa, ompenxesAemoro 
B MHOKapyle KpOuIMKa 10 MeTowy Ducke — Cy66apoy, mpaKTwyeckH He MeHA- 
eTCA MOC SKCNePpHMeCHTAJIbHOTO CyKCHHA aOPTbI, B TO BPEMA KaK cosepxKaHHe 
KpeaTundocdata, ompememsemoe 10 Metony AmekceeBoi, pe3KO MayaeT B Tep- 
BbI€ HH MOCe ONepallWv, HeECKOJbKO yBemMuNBaeTca uepe3 30 nu 60 cyTOK u 
CHOBa MagaeT yepe3 1,5 roga. SaMeyeHHOe pacXOKeHHe pe3yJbTATOB Ompee- 
JICHHA Ja6usbHOro (ocdbopa no Ducke — Cy66apoy u AmekceeBor He ABUIAeTCH 
CHENCTBHEM MeTOAMYeCKOH OWIMOKH MO CeLyIOULHM TIpHunHam: 

1. O6a MeToqa ann cOBNamalolulMe pe3yJILTATH! NpH avause MpenapaToR 
K®; yo6aBneHHoe K TKAaHH KOMMYeECTBO (ochoKpeaTHHa OlpememAeTCA MOHO- 
CTbIO H OJHHAKOBO OGOHMH MeTOsaMu: 


Prado. A Pra6. 


IIpenapat K® 0,407 0,387 
Tlo6apka kK TKaHH (cepque romy6s) 0,412 0,389 


2. OrHoutenHe Pyas.a K pa3sHOcTH Pyas.a—Pras.@ 34KOHOMEPHO MeHAeTCA B 
Pa3Hble CPpOKH Mocyie CyXeCHHA aOpTHl. 

3. YBeluueHHe comepxKaHNA NaOubHoro doctbopa npH HHKyOaluu romore- 
HaTOB MbILIbI Cepyua in vitro B NpHcyTCTBHM WOOaBNeHHOrO KpeaTHHa B Kaue- 
CTBE aklleMTopa poc*opa OKa3bIBaeTCA OJMHAKOBbIM H€3ABHCHMO OT IIPHMeHeHHO- 
ro MeTOya OnpejereHHA. Tak Kak HalieHHOe B MHOKapfe pacxoxKeHHe BeIH- 
4MH maOuMbHOro cocdopa, onpenenaBueroca m0 Ducke — Cy66apoy u Auek- 
Cee€BOH, He ABJIACTCA Pe3YJIbTATOM MeTOAMUeCKON OUIMOKU, TO, CMEMOBATeIbHO, 
mo Ducke — Cy66apoy ompemenaetca KakOi-TO Apyrod ma6unpubtii cbocdar, 
He OCaKaeMbIM MAarHe3HaIbHOW CMeCbIO H YCTOHUHMBbI B WeTOUHOH cpere. 
Usmeneuua B comepxannu K® H¥B COOTHOWMEHHH M@XKyY MOCeHAM H HeH3Be- 
CTHBIM JIAOWJIbHEIM (POCCPOPHbIM COeMHEHHEM MpOHCXOAAT Ha *OHE HeKOTOpOrO 
H3MC€HCHHA COMep2KaHHA KOMIIOHEHTOB aJleHHJIOBOM CHCTeMbI HU OOMerO KpeaTHHa 
(*). O1HaKO ycTaHOBUTb 3aBHCUMOCTb Mex/y HalieHHbIMM KOIeOaHHAMH B COsep- 
«anun AT® wv o6mero KpeaTHHa, Cc OHO cTOpoHbI, u KOuyecTBOM K®, c 
ApyroH, He ymaetca. Mauri 

MbI MOMbITaIMCb BEICIHTb 3TO HeyCTOM4MBOe BeLLeCTBO W3 MbBILLIIIbI Cepaua 
KpomuKka. Jia pasneneHua Oe36enKOBOrO 9KCTPaKTa CepJedHOH MBILIII[bI BOC- 
NOJIb30BaIMCb MeTOZMKOH BossenOeprepa (*) C HeKOTOPbIMH H3MeHeCHHAMH. 
BousenOeprepy yqanocb pasqeHTb KOMMOHEHTHI aleHHJIOBOl CHCTeMET, (boccpo- 
KpeaTHH M HEKOTOpble Apyrue Coc*popHble CoeHHeHUA MeTOIOM SIeKTpOdopesa 
Ha OyMare; HeKOTOpBle (pakUMH uM He OblNM HeHTUPpMUMpOBaHb!. Paszenenue 
MpOv3Bo_AT pH pH 5,6; B sTHx ycoBHuAX cocipopHble COeEMMHEHUA BUKYTCA 
K aHomy. TKaHeBbIit 9KCTpaKT MBIINIIbI Cepia Ip MmpoBexenun seKTpodopesa 
Ha Oymare pasyzensetca Ha 9 BUAMMBIX B ybTpacuosere (pakuni. Pacnosoxe- 
Hue Ppakww4h Ha OyMaxKHOI MOMOCKe MOMKHO XapaKTepH3OBaTb MO OTHOLIEHHIO 
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K NATHY KpeaTHHHHa (rye Ry, — OTHOWeHHE paccTOAHUA, Mpolpennoro cbpaK- 
“une OT JIMHHM CTapTa, K paccTOAHMIO, MpOHeHHOMy KpeaTHHHHOM): 


MN cpaxuni O 4 Lifes vip £2 GOA UE EC, Weed Seen 
ie e0.G5 156 Did 3.0 65) 4.05, 4.6 bro ne. o 


| Opaxuun NeNe 2, 4, 5, 9 u 7 (mocneqHAA Mocue MpOrpeBaHHA) NOroulaloT B 
} yiibTpawoneropot yactu cnextpa. Opakunu NeNo 1, 3, 6, 8 dayopecuupyror. 
Bee dpakunu, kpome NoNe 8 u 9, coBnagaioT m0 cBOemy MouOxKeHHIO Ha MOsO- 
)cKe M ONTHYECKHM CBOHCTBaM (MOrJION[eHHIO HIM CBeyeHHIO B yJIbTp acuouere) 
Cc *pakuvamu, onvcanHbimu BosmenOeprepom. JiByx paki, mouyueHHEIx 
_HaMM 4 ToMeyeHHEIX NeNe 8 u 9, Ha seKTpocoperpamme BowsenGeprepa He 
—Onii0o: Dpaxuua Ne 7 aABanetca cboctoxpearuHom. Mpaxunsa Ne 8 coxep2xKUT 
 AaOUMbHLIN ocop, OTULeMJAIONLMiicH OAHOBpeMeHHO c dociopom docdoxpea- 
_THHA, HO WLeIOUHbIM MHKPaTOM HE NPOABAeTCA, CEMOBATeIbHO, HE COMep KUT 
_ 3€METHBIX KOJIM4eCTB (poctbokpeatuHa. Takum o6pa- 
30M, pAgom c docdokpeaTHHOM, HeCKOJIbKO OMKE 
K anofy, Obl0 OOHapyxeHO HeUsBecTHOe (pocpop- 
_ OpranMyeckoe coeqHHeHHe. 
\ B yabtpapuonete ppakuna Ne 8 dayopecuupy- 
 €T XKEJITO-3eJICHbIM CBeTOM, MpHyem ¢pilyopecnex- 
_ WHA 3aMeTHO yCHJIMBaeTCA Nocwie NporpeBaHuA Je- 
KTpodoperpammpl pH 120° B TeyeHHe HeCKOJIb- 063 
KMX MHHYT. OTa (PpakuHA copepxuUT 1) na6MIbHbI 
coctbop, OTKPbIBaeMbI MpH B3aNMOjeHCTBUN B Te- 
ueHve 30 MHH. C KHCJIbIM PpaCTBOPOM MONIHOZaTa  Qsis 
pH KOMHATHOH TemMepatype; 2) erKorugpomMsy- — gysg 
 embIii cbocdop, oTiensiomHiica mpu 7 MuH.ruypo- go79 
suze B 1 N HCl npu temnepatype 100°; 3) Gouee 90305 240 260 80 300 a 
IipOuHO CBASAHHbI (ocdop, OOHapyxKuBaeMbI M0C- 
se cxKuraHHA mpoObl. DpakuuA copepxuHT as0or Peas 
' (onpememteHHe MpoBoxunoch no Kpenbyamo) uv jaer 
 TIOOXKUTEbHY!O peaKUHIO C HHHPHAPHHOM (KpacHo- 
OpaHxKeBoe OKpallnBanue). Hamwune caxapa ycTanaBJiIMBaeTca NpoOamu C Opin 
HOM, AMPeCHUNaMHHOM HM aHHMHdTanaToM. Boublii 30aT STOM pakuUMH He 
MMeeT XapaKTepHOrO ciekTpa B yubTpacduouere mpn pH 1; oOTKppbIBaeMbI MaK- 
CHMYM MOrIouLeHHA pH 230 Mp, KaK H3BECTHO, alOT MHOrME HASKOMOJICKYJAp- 
HbI€ COCAHHEHHA, B YACTHOCTH AMHHOKHCVJIOTHI. Q10aT M3 IpeABapUTeJIbHO Iiporpe- 
TOW WOJIOCKU JaeT [Ba XapakTepHbIX MAKCUMYMa TOTOWMeHuA: Mp 285 H 295 Mp 
(pue. 1), uTO XapakTepHo JIA TeTePOUMKNMYeCKHX APOMATHYCCKUX COeIMHEHHH, 
HallpHMep [WIA MHPUMHMHOB, apOMaTHYeCKHX AMMHOKHCJIOT, XMHOHOB. Anasu3 
TOJIYYEHHBIX JCKTPOMOpeTHYECKUX (paki NoKa3a/, uTO yepes 2 AHA MocNe 
OM€paTHBHO BbIZBaHHOFO JKCIEPHMEHTAJIbHOrO CTCHO3A AOPTbI MCHACTCA Cosep- 
*KAHHE BeMLECTB, YCTAHOBJICHHIX 2JICKTPOCOpeTHYeCKH B COCTABE MbBILIIIbI Cep]- 
Wa. STO oTHOcHTcA OcoGeHHO K dpakuuim NoNe 7, 8 u 9. Tak Kak *pakuHa 
Neo 9 He comepxKHT JlaOuIbHOrO (ocdopa, OHa B HacTOMULeH padoTe He paccmaTpH- 
Baetca. Onpesenenue aOumbuoro (boccbopa Bo (paKunH docsoxpeaTuna (Ne 7) 
1OKa3aJlO, YTO yepe3 2 JHA MocMe ONepallHn 9Ta *PpakUHA Pe3kO YMeHbiWaertcsA: 
{8 mr-% ma6ubHOro docopa B HopMe H O,2 Mr-% uepes 2 MHA MOcTe ONepallnH 
B TO Ke Bpema cosepxKanue Ppakuun, NoMeyeHHOH Ne 8, BospacTaeT: B MHO- 
Kapje HOpMaJIbHOrO Cepyia Ha Hee MpHxoguTcs 8, a yepes 2 JHA Moce Onepa- 
uuu 20 mr-% sa6umbHOro cbocdopa, MpHuemM MapaseIbHO STOMY 3HaYHTeJIbHO 
YCHJIMBaeTC MHTCHCHBHOCTb MOrJIOWleHuA B ysbTpaduouere. Uepes 14 WHeH 
nocwle onepaiun coxepxanue dpakuuu Ne 8 MeHbule, ueM Yepes 2 JHA, HO OOJIb- 
jie, ueM B HOpMe. Uepes 30 pHel moc1e onepanHH cozepxanue (pakunu Ne 8 
yYMeHbUlaeTcd JO HOPMAaJIbHOH BeJIMUMHBI. 
Takum o6pasomM, Mexkny yBerHyeHHem (paki Ne 8 H yBeMYeHHeM HeH3- 
BecTHoro (boccbopHoro coemnHeHHA (T. €. pasHOCcTH Pyas. @—Paac.a), YCTAHOBJCH- 
HOrO B MBILINIMe Cepia Mp IKCMePpHMeHTAJIbHOM CTCHO3E aOPTbI CylilecTByeT 
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ap aJIeM3M BO BpeMeHH. OJHaKO Mbl HE MOXEM CKa3aTb, HCHTHYBE. 1 pak 
ua Ne 8 w HeM3BeECTHBIM aOUsIbHbI cboctaT, OMpeeIAeMbIH BMeCT © )ocipo- 
KpeaTHHOM 110 MeToyy Pucke — Cy66apoy. Bo3mMoxKHO, 4TO 9TO Pasbic seliie- 
cTBa. MakT NOABCHHA B 3HAUHTCIbHBIX KOJIMYCCTBAX BeULECTB, HE Of ap Ku- 
BaeMBIX WIM OOHAPyXHBaeMBIX B OYCHb HCOOJbUINX KOMMYECTBAX 8 HOpMe, 
CBHJETEBCTBYeT O 3HAYHTEIbHOM M3MCHEHHH OOMeHa rulepTpomupsanuoro 
cepaa. 

IIpu BHesaltHOM OJHOMOMCHTHOM CYy2Ke€HHH aOpTb CepAe NOBBIIMeY coKpa- 
THT@JIbHY!0 CHJIY B HECKOJIbKO pas. Takoe BHe3aMHOe YBeJIMYCHHE COBSIl demon 
paGOTbI OCYyINeCTBIACTCA, BEPOATHO, 3a CUe€T MHOFHX Me€XAHH3MOB, MEIN i xXCA 
B cepye, HO B OOBIHBIX YCJIOBHAX He IPOABMAIOULAXCH. 


Unctutyt cbapmMakoslorMh H XHMMOTepanHH Tocynuso 
Akajemuu MeqHUHHCKHX HayK CCCP ISOC 1960 


WHMTHPOBAHHAA JIMTEPATYPA 


1 A.M. AmexKceesa, Buoxumna, 21, B. 2(1956). 2 A.M. Anexkecess Buo- 
xumua, 17, B. 4 (1952). °° M.®. Baaux, ©. 3. Meepcon, Bonp. mex. xume 6B. 1 
(1960). 40.3. Meepcoxu, Ilar. u oxcn. Tep., 1, Ne6(1957). *H. A. Deep omay 
Bonp. Mey. xumuu, 3, B. 4 (1957). °&® C. H. Fiske, J. Subbarow, Sciene 65, 40] 
(1927), *A. Wollenberger, Nature, 173, 205 (1954). 
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Hoxnsangn Ar'agemuonu nayx CCCP 
1961. Tom 136, Ne 2) 


@®HSHOJIOTHA PACTEHHH 


MB. MOCOJIOB u JI. B. MOCOJIOBA 


KBOMPOCY O ®H3KNOJIOTHYECKOH POJIM THBBEPEJIJIMHA 
B PACTEHHH 


(IIpedcmaeaeno axademuxom A. JI. Kypcanoevm 21 VII 1960) 


QKGEPHMEHTHI 3apyOexKHBIX HW OTeYECTBEHHBIX HCCeMOBaTeel, OCOGeHHO 
3a NOCRAHME POWbI, MOKA3Za/IM, ITO rHOOepeIMH MOKET OLITh YCNeWIHO IIpuMeHeH 
Ha MHOMX KYyJIbBTYpaX B Pa3/IMUHbIX OTPaCIAX CeNbCKOrO xO3aiicTBa (*~"). 

Ojako @usHOOrMuecKad pomb ruOGepenmMHa B HACTOAULee BPeMA HE COB- 
cem sca. B 3amauy HallIMx ucceqOBaHMi BXOHIO BbIACHeHMe JelCTBUA rud- 
OepeiHa Ha CHHTETHUCCKYIO JEATEMbHOCTh KOPHEBOM cucTembI. C sTOH WesbIO 
OblI MCTABJICH BereTalMOHHbIi ONbIT C KyKYPy30H B yCIOBHAX BOMHOM KYvIb- 
Typbi ccoptom Topxu Jlesuucxue 1. Ilurarenbnot cpegol aBaanacb cMecb 
Kuoma;m0 Mepe pocta oquHapHaa cmecb Kuona Opina OBeqeHa JO ABOMHOL. 
Jit wyYeHMA JeucTBuA ruOGepenMMHa Ha CHHTeTMYCCKYIO JIEATCIbHOCTb KOp- 
HBO!“ ACTEMbI KYKYPY3bI OblI HCHOb30BaH MeTOR macoKH. B dbasy 9-ro au- 
cTa pateHMa ObIIM ONpPbICHYTbI BOAHbIM pacTBOpoM ruO6epemiuHa no 20 Ma Ha 
cocy7,<oHmeHTpanuet 100 mr ua 1 a. OnpbickuBanne mponsBoquH 2 pasa — 
29 u 9 VI. Kontpompubie pacrenua OnpbiCKMBaJIMCb B Te Ke CPOKH BOOM. 

[laoky 4aa aHanusa Gpanu mBa pasa 2 VII (B da3y 9-ro amucra) u 20 VII 
(B das wBerenua). O6a pasa nacoka coOupasacb B TeyeHue 5 Yac. B yTpeHHee 
Bpems i3MepsaM OObeM coOpaHHOli nacOKH, Ha OCHOBe yero ONpesenAJIH CKO- 
pocTbee MOfayH 3a CAMHHUy BPeMeHH; 3aTeM MPOH3BOAMJIH ONpeyeneHHe B 
Hei OGLerO asoTa, docctbopa u cosepxaHHe CBOOOJHDIX AMHHOKMCJIOT MeTOLOM 
xpomaorpaduu Ha Oymare. MyeuntudpuKalyio aMMHOKHCJIOT MpOM3BONMJIM Cc 
MOMOLBIO METHHKOB, a TakKxKe OKPaCKOH H3aTHHOM. KoslMyecTBeHHOe ompeyese- 
HH€ aMHOKMCHOT MpoBosMM Ha (cpoToseKTpoKoNopumMetpe DEK-M. Cojep- 
Kae CBOOOMHEIX AMMHOKUCIOT BEIYHCJIANIM MO KaHOpOBOUHBIM TpadukaM, 
NONYSQHBIM JIA Kako’ amunoKkucsoTH (°*°). B pesymbTaTe mpoBezenHoro 
yueTa‘oOpaHHOM MacOKW OKa3aOCb, YTO KOPHeBaA CHCTeMa paCTeHHH, OMpbic- 
HYTEIX paCTBOPOM rMOGepesMHa, HHTeHCHBHEe BbIMeAa MacOKy, YM KOH- 
TPOJIbbIe; STO OCOGeHHO HarJIAHO MIpu pacueTe KOJIMYeCTBA BbIPeeCHHOM Maco- 
KM Hal P CyxMx KopuHeli. Tak, 3a 5 4ac. BbI,eIMOCb MacOKH (B MMJIIMJIMTpax): 


Ha 14 cTeHHe Ha 1 r xopnett 

= 2 Vil 20 VII 2 VII 20 VII 

KOHTPOJIb 6,28 8,5 3,87 1,88 

Pactenua, onpsicnyTse ru66epenmuuom 7,71 11,0 4,87 2,45 
Besa3H c pa3imuHOoK CKOpOcTbiIO Noyxaiu MacOKH KOHILCHTPallH!lO a30Ta HU 
tpocdboa B MMJIJIMrpaMMax Ha MHVJIJIAAATpP COMOCTaABIAIM C A@annbi IO ooulemy 
UX CORD KAHMIO, B MepeBoye Ha BeCb OObEM MaCOKH, BbIJeICHHOM OHUM pacre- 
HHe€M "CIMHUMIY BPEMeHH, YTO JOJDKHO 6omee MOJIHO XapaKkTepHsSOBaTb JCATCJIb- 
HOCTLXOPHeBOH CucTembI. Comep2KaHHe OOuLerO a30Ta B MaCOKe KyKypy3bl OKa- 
3aJIOCh CET YIOULUM: 
= BapuauT N, mr/Mai N, mr 3a 5 vac. 


Ha 1 pacTeHue 
2 VII 20 VII 20VI 20 VII 


KOHTpouJIb 0,553 0,441 3,472 3,748 
Paces, OMmpbicHyTsie rH66epesHHOM 0,483 0,326 3,724 3,586 


KouewTpalua a30Ta B macoKe pacteunii, oO6paOoTaHHbIX pacTBOpOM TrHO- 
OepennHa, Oblia HWKE KOHTPOJbHBIX, HO OOMIEC KOJIMYECTBO a30Ta 3a CNMHHILy 
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BPeMCHH Ha OHO pacTeHHe MOUTH BbIPABHABaeTCH, UTO KOMNeHCUpyerca Oowb 
men momayenw macoKu. 

Ilo uuecay AMMHOKHCMOT MacoKa pacTeHHi, OOpaOoTaHHBIX pacTBOpOM ruHO- 
6epeliMHa, He OTIHUaIacCh OT KOHTpOMbHbIX. JlelicTBue rHOOepenmMHa pO 
ABHJIOCb HA KOJIMYCCTBCHHOM COMepiKAHHH AMMHOKUCJOT, YTO BUAHO u3 Tad. |. 

Tlon yetictBuem ru66epenmuHa pH O6onX CpoKax HaOwOLaOCh HeOOJIbILIO 
CHWKeHHe CyMMBI amMHHOKHcOT (11%); CHH2KeHHeE CYMMbIl AMHHOKHCJIOT TIpH 
M€pBOM CpOKe B OCHOBHOM HaOsiogaiocb 3a cueT MpocTeHWIMX aMHHOKHCJIOT 
(amaHHH W ryioTaMHHOBasA KucIOTa). Hapayy c STHM CylelyeT OTMETHTH, YTO TO] 
yelicTBueM ru66epeiiuHa CHW KaJIOCb, H OCO6€HHO BO BTOPOM CpOKe B3ATHA 
MaCOKH, COmep»KaHHe He€3aMCHHMEIX AMHHOKUHCJIOT (JIHM3MH, JIeHIMH + H30ueH- 
ILHH). « 


Taodauna } 
Cojepxkanve CBOOOJHbIX AMMHOKHCJIOT B MacOKe KYKYPy3bl 
(B MHsmurpaMMax Ha 1 Ma) 


! 


@asa 9-ro mucta 2 VII @asa upetenua 20 VII 


AMUHOKUCIOTHI 


KOHTPOJIb rud6epen. KOHTPOJIb ru66epe.s. 
Llnetnu + nuctenH ~ — — Ca. Cu. 
OpxHutuH 0,0154 0,0275 0,0242 0,0421 
Jivauu -- rucTHquH 0,0352 0),0253 0,0143 0,0055 
Apruuun + acnaparnu 0,0517 0,0517 0,0528 0,0198 
I moramun 0,0528 0,0693 0,4705 0,1265 
CepuH 0,1628 0, 1441 0,4213 0,4147 
[HHH 0,0297 0,0209 0), 0044 0,0165 
[mroTaMHHOBad KUCJ. 0,0077 0,0055 0,0066 0, 0066 
TpeouuH 0,0517 0,0495 0,0616 0,0495 
AjlaHVH 0, 6292 0,5192 1,1187 41,0120 
Tupo3HH — _ Cu. (Cat 
y-AMMHOMaCIAHaA KCI. 0,0143 0,0154 0,0363 0,0253 
Basu 0,0550 0,0550 0,0429 0,05147 
Jleiuuy + nsonennuH 0,0352 | 0,0330 0, 0066 0,0044 
CyMMa aMHHOKHCIOT 1, 1407 1,0164 1,9602 1, 7446 
{00* 89,1 400 89,0 


* Tlo Yeprow — cyMMa aMHHOKHCJIOT B MpoMeHTax. 


YMe€HbINeHHe CYMMbI AMHHOKHCJIOT B Macoke pacrenui, OOpadoTaHHbix pac- 
TBOPOM rHuOOepesHHa, BEPOATHO, MOXKHO OOBACHHTb HE CHH2KCHHCM HHTeHCHB- 
HOCTH OOpa3OBaHHA AMMHOKHCJIOT B KOPHAX, a Ooee yCKOpeHHOH moaueii 
1acOKH B Hay3eMHbie OpraHbl. Tak, B MepecueTe Ha OOBEM MacOKH, BbI_eeHHOH 
OMHMM paCTCHHe€M B E]MHHILy BpeMeHH, NOWyualoTCA CIeNyIOWHe WaHHbIe (B 
MJT paMMax 3a 5 4ac.): 


Bapuant asa 9-ro mucta @Masa wReTennaA 
2 VII 20 VII 
Kontpoub Tals 16,66 
Pactenua, OnppicnHyTble ru66epeamnHoM 7,83 Mee 


OOulee KOJIM4YeCTBO AMHHOKHCJIOT, MOAaBaeMOe MacOKOH 3a eMHULLy BpeMe- 
HH, MOA JeHcTBHemM ruOOepenMHa yBeHUHBaeTCA. 

Ilo conepxkanuto o6ulero dbocdbopa MacoKa pacTeHuii KyKypy3bl, OOpaboran- 
HbIX rHOOepeIMHOM, He OTMH¥YaTaCb OT KOHTPOJIbHbIX (B MMJWIMTpamMax Ha 
| MJ; B CKOOKaxX —B MpolenTax kK oOulemy qocdopy). 

Bapuant ca3a 9-ro mucta 2 VII dasa upérenua 20 VII Komuyectsov o6ulero 


docdopa sa 5 sac. Ha 
1 pacTreHue 


basa 9-ro dasa 
saucta I[BeTeHH 


P oom Puun Popr Poom Puun Popr 


Koutponb 0,360 0,293 (81,3%) 0,067 0,320 0,212 (66,2%) 0,408 2,264 2,020) 
Pacienna, on- 


PbICHYyTbIe rH6- 
Gepennunom 0,370 0,279(75,4%) 0,091 0,320 0,208 (65,0%) 0,142 2,853 3,020 
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KoumgecTBo oOmero cboctbopa B MuurpaMMax Ha 1 pacreHue 3a 5 4ac. 
NKAasaslOCh CJeTYIOUNM: B chase 9-ro wHcTa B KOHTpOme 2,261 u B OonbITe (ru6- 
SepemuH) 2,853, B case WBeTeHuA — B KOHTpoue 2,720, B onbiTe 3,520. 

Ha6snoganoce HeOOJIbIIOe OTKJIOHEHHE TIO COMepIKaHUIO opranuyecKoro oc- 
bona B CTOPOHY e€rO yBeJIMYeHHA MO CpaBHeHHIO C KOHTPOJIeM B TepBbIit CpoK 

2 Vil). K mMomenty wBeTenus sToro HapyuieHua He HaOmOZanocb. Odmee KO- 
AM4eCTBO (ocopa, NOfaBaemMoe 3a CAHHUILy BPeMeHH MacoKO;, y pacteuui, 
OIPLICHYTHIX PaCTBOPOM rHOGepeniMHa, NOBLIAIOCh Ha 26—29% 

: Ilon qelicTBuem ruOGepenmuna YCHJIMBAIHCh OKUCAHTCJIbHO-BOCCTAHOBHTEJIb- 
Able TIPOWeCChI, O YEM MBI CyMIH 110 HompenyuMpyrouleli AKTHBHOCTA TKaHM pac- 
reHMii HM COMepxKaHHIO aCKOPOUHOBOI KHCJOTEI (a. kK). 


Bapuant A. K., Mr Ha 100 r. 0,01 N J, Ma Ha 

ChIP. JHCTbEB 100 r chip. JHCTbeB 
; 2 VII 20 VII DAVID eval 
| KountTpoub 34,0) 109.6 86,0 150,0 
Pactenus, onpbicnytpie? ru66epeaHHOM Hoy WA 29e4 89,5 178 ,0 


YcHJICHHE OKHCIHTEIbHO-BOCCTAHOBUTCJIBHBIX MPOIeCCOB, MO-BHMMOMy, cro- 
S0OCTBOBayIO yCKOpeHHOMy TPOXOKNCHHIO OTACAbHBIX cas pocra. 

KauecTBeHHbIX pa3JIHuHH MO ComepxKaHHiO CBOOOJHBIX AMMHOKHCJIOT B JIH- 
STbAX KYKYPY3bI, TAK 2Ke KaK H B MacoKe, He HaGwOJaOcb 0 CpaBHeHHIO Cc 
KOHTPOJIbHBIMH. MentudpuiynpoBano 17 aMHHOKHCJIOT, pH 9TOM He ObIJIO pe3KHX 
DasJIMYHH WM B COMepKaHHH He3aMeCHHMBIX AMMHOKHCJIOT. 

He6oubuioe CHHKeHHE CyYMMbI CBOOOJHBIX AMHHOKHCJIOT B JIMCTbAX TOM Weli- 
STBHeM THOGepeIHHAa, MO-BHAHMOMY, MOXKHO OOBACHHTH Goviee GbICTPbIM BKJIIO- 
GeHHEM HX B CHHTe3 OesKa. Cosepxxanne CaXapOB HM A30THCTHIX BeIeCTB B JIH- 
STbAX XapaKkTepH3yercaA CJIeLYIOMLHMU WHppamu (B MmporweuTax): 


CymMa caxapox AsoTucTble BelulecTBa 
Bapnant PE NAG 20 VII (basa 9-ro mucta 2 VII (basa upetrenun 20 Vil 
. Nue6enx Neenx Noon Nuesenx Neenx Noo 
K OHTpO/b Bote Pe 81), O98 ee -as a2 0,94 eS) ARNG, 
PacTeHua, ONpbICHyTbIe 
ru66epesMHOM Byalayen = UayA6) 0,69 Da Dle) Romee 0,59 Sly Meant 


- Tlog geltctBuem ru66epemuHa coyepxKaHHe CaxapoB B JIMCTbAX KYKYPyY3bl 
HOBbIIMAIOCb, a COep2KaHHe OesKOBOrO HW HeOeNKOBOrO a30Ta, B TOM 4HCe 
AMMHOKHCJIOTHOTO, CHHKaNOCh. IoBbIMeHHOe COepsKaHHe CYMMbI CaXapOB, Ha- 
DAY C YMEHDINeHHeEM COepxKaHHA CeKOBOrO a30TA, MOXKET CJYKUTb yKa3za- 
HHeM Ha CHWKCHHE TpaTbI yrIeBOAOB Ha cHHTeS OenKka. TakHM oOpasoM, Oy 
NeHicTBHeM TrHOGepeMHa OOpasyetca Oombuiad BereTaTHBHaA Macca y KyKy- 
DY3bI, HO C OTHOCHTEJIbHO MCHBbIIHM IIPOWeHTHbIM CORepxKaHHeM OeIKOBbIX Be- 
mecTB. Ilogo6uble tbakThI coobulamuch uM Apyrumu aBropamu (*, 1). YBemuuenue 
Beca BereTaTHBHOM MaCCbl KYKYPy3bl B OCHOBHOM IIpOxOHJIO 3a CueT Beca cTeO- 
ma (cyxou sec 10 pacTreHuii B rpaMmMax): 


Bapuant @asa 9-ro mucta:2 VII @asa wBerenua 20 VII Y6opxka 12 VIII 
JIHCTbA cre6u JIHCThSH cTe6H JIMCTbS cTe6nH 
K OHTE Ob 3654 22,4 {05,4 43559 143 ,4 2o2e a 
PacTeHHA, OMpbICHyTHIe 
_ ru66epenanHOM 37,6 2S) LOfeD e2a0s0) 166,5 405 ,6 
Bcecoro3Hbl Hay4HO-HCCuIeqOBaTebCKHH HHCTHTYT TloctynHaio 
yRoOpeHuli H arpomouBoBeyxeHHA 20 VII 1960 
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eS. Wittwer, Mc. Bukovac, J. Econ. bot., 12, Ne3 (1958). * B. Stowe,T. J a- 
ma k i, J. Plant Physiol., 87981,01957),. -* M: X. ‘Uaiinaxan, Bor. xypu., Ne 7, 43 (1958). 
ik B. Mocouwos, ob: Mocoaosa, H3s. AH CCCP, cep. 6uon., Ne 4 (1957). 
fi. B. Xotsuosuuy, H.A. Batiqaauna, JIAH, 128, Ne 5 (1959), 8° A.H. Be 
mosepckuih, H. Il. Ipockypskos, I]pakTHyeckoe pyKOBOJCTBO xg aii pa- 
erenuii, 1951. ® A. H. Boapxkuu, DKypxH. cusuon. pact., Ne 3, B. 4 (1956). 
. H. Mexspezesa, II. B. Bose, Buoxumua, 28, B. 3 (1958). iD. Mo 
an, G Mees, J. Agric.) Sci., 1 (1958). 
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Jlornagn Akanemun HayK CGOGP 
1961. Tom 136, Ns 2 


300/IOLH 


A. B. TYCEB 


)KMBOPOAALIMH MOHOPEHETHYECKHM COCAJIBIUNK 
M3 NPECHbIX BO A®PHKH 


([1pedcmasaeno axademuxom E. H. [aeaoeckum 18 VII 1960) 


B 1959 r. JI. M. UWrein6epr nepezaa Ham (UKCHpOBaHHble B CIMpTe »xaOpbl 
ipecHoBoguoro coma Clarias sp. (Claridae, Siluroidei). Comb! ObimH o6nIThI 
um 8 03. Aspasa (IOuHaad Scduonua), HO He ONpeseenbi 20 Buga. IIpu mpo- 
CMOTpe Ha 2KaOpax OOHAPyKeHbI [Ba SK3eMILIApPa MpeycTaBuTenen pogza Macro- 
gyrodactylus Malmberg, 1956 (cem. Gyrodactylidae), uccmeqoBaHue KOTOpEIX| 
MOKasavlO, TO 9TO HOBbIH BU. OnucaHuio moceqHero HM MOCBALLeHa HacTos-| 
ulad CTaTbA. | 

CBey[eHuA O MOHOFeHETHYCCKUX COCAbIMKaX MpeCHOBOAHbIX pbIO. Adpuku 
UpesBhIyaHHO CKYJHbI. B HacTosulee BpeMA H3BeCTHO BCerO OKOIO ecATKa 
lpescTaBuTeeH pa3HbIx rpynm Monogenoidea, omucaHHbix c adpvkKaHcKHXx 
BOJHbIX 7KMBOTHBIX. OMHaKO, KOHEYHO, (PayHa MOHOTeHETHYCCKHX COCAJIbULMKOB 
TaM JOJDKHa ObITb OUCHb OoraTOH, eCJIM yuecTb OoraTCTBO HXTHOayHbl u rep- 
neropayHpr AdpuKu. Ilostomy onucprBaemMbli HwKe BU MpelcTaBseT 3HauH- 
T@JIbHBIM MHTepec B (bayHHCTHYeCKOM OTHOLIeCHHH. 

ABTOp MIpwHocuT cBoIo OmarofapHocTh yOKTopy T. MaupmOepry, A. M. 
UreiH6epry u Bb. E. Berxopcxomy 3a mpemocTaBseHHve MaTepHaJIOB H COBETHI. 


Macrogyrodactylus clarii A. Gussev sp. n. 
Puchal 


Kpynuble uepsu, Amnon 1,8—2,0, mupuxHon 0,35—0,44 mm. MMeetca, kak 
OObIUHO, JBC TOJOBHEIX JOMAaCTH C JBYMA MyykKaMH MpPOTOKOB FOJOBHBIX 2Kese3. 
TloceqHHe pacnOJIOKeHbI JByMA NapaMH rpynl BHepequ u Cc OOKOB OT IJIOTKH. 
IIpukpenvTetbHbI MWCK ualeBHHbI, uMeer pasmeppt 0,63—0,69 x 0,43— 
0,48 MM. OTHouleHve ero JJIMHbI K JIMHE Tela MpHOmusuTenbHO | : 3. Boopy- 
*KeHHE JHCKa COCTOHT H3 8 Map KpaeBbIX KPIOUbeB, H3 KOTOPHIX OHA Mapa pac- 
NONOAKEeHA B MepeHe-OOKOBHIX BbIPOCTAaX JMCKa, OCTAJIbHbIe — NO 3a/[HeMy Kpalo 
CIHHHOrTO BbIPOcTa JucKa, Mapbl CpeHHHbIX KPIOUbeB, ABYX COeC(HHUTEIbHbIX 
MJIaCTHHOK — OCHOBHOM (OpIowIHOM) H MWwaCTHHKH Hapy2KHbIX OTPOCTKOB HM JO- 
NOJIHHTCJIbHbIX XHTMHOHTHBIX OOpa3s0BaHHii. BoxoBble kKpaad AHCKa — OT OCHO- 
BaHHA MepeHHX BbIPOCTOB JO ypOBHA OCHOBaHHA OCTPHA CPCMMHHbIX KPIOUbeB — 
uMeeroT 40—45 HeOOJIbUIHX MHaJIbIeBHHEIX BbIPOCTOB. KpaeBble Kp10¥bA C 
JVIMHHOW PYKOATKOM, TpeyrouIbHol CbOpMbl OCHOBAHHeM KpioukKa HM CaGseBHHbIM 
TOHKHM ocTpveM. J[MHa pyKoaATKH OKoO 0,096 mM, camoro kp1ouKa OKOJIO 
0,020 mm. Kpiouok oxBayeH Hermeo6pa3sHol cyXOxKHJIbHOM CBaA3KOi. CpequH- 
HbI€ KPIOUbA MOILHbIe, C 3aPHyTHIM KOHIOM BHYTpeHHero OTpOCTKa; MX OOnLaA 
quinua 0,41—0,47, qua ocnopnol yactu 0,35—0,40, BHyTpeHuero oTpocTKa 
0,19, ocrpua 0,12—0,13 mm. Ornomienne JIMHbI OCHOBHOM YacTH K JVJIMHe BHYT- 
peHHero OTpocTKa cocTaBaer 1,8—2,1. OcHoBHad coeqHHHTeIbHad MwacTHH- 
Ka BbITHyTa CpeqHel 4aCTbIO Ha3ay, HMeeT MaJIbUeBHAHbIe MepeqHHe OTPOCTKH 
H JWIMHHBIM 3aHH OTpOCTOK, paCWIMpeHHbIi Ha KOHUe. PasMep MiacTHHKH 
(6e3 orpocTKa) oxou0 0,045 x 0,12, qutuHa orpoctKa 0,071 mm. CoequHnTenbHaa 
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3 HapPy2KHBIX OTPOCTKOB MapHas, pasMep OHO e€ MOMOBMHbI OKOIO 
013 x 0,041 mM. 

_ JlonoaHuTeNbHLIC XHTHHOMAHbIC OOPas0BaHHA TpesACTaBJIeHbl TOHKUMH I0- 
YKPYPJIbIMH IaCTHHKaMH, HAyULHMH Mo JIeBOMy HM MpaBOMy Kpalo J\MCKa, OHO- 
OpasHOH, C HEPOBHBIM KpaeM, WlaCTHHKOH, KOTOPaA ABJIAeTCA, MO-BHMMOMY, 
*KEJIETOM» JIA PaCMHOJIOKCHHOM MEXKy OTPOCTKAMH CPeCAMHHbIX KPIOUbEB MOIIL- 
oii MYyCKYJaTypbI, M, HaKOHEI, Mapbl -OOpasHbIX “KHJIOK», HAYULMX OT 3ajHe- 
) Kpad OCHOBHOM COeJMHHTEIbHOW NaCTHHKH JO samnero Kpas WucKka. Kpome 
9rO, B OCHOBaHHH NMepesqHe-GOKOBLIX OTPOCTKOB JHCKa HMeeTCA C KaxK OM CTO- 
OHbI 10 ONHOM H3OrHyTOM TOHKOM MacTHHKe. 
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uc. 1, Macrogyrodactylus clarii. He npufapienuli (a) H npHqaBeHHbili (0) npHKpenuTesb- 
I AHCK, KONYATHBHBIM opraH (4), CoeqHHHTeIbHLIe MlacCTHHKM (2) H KpaeBol KprouoK (0) 


BoopyxkeHve KONYJIATHBHOrO OpraHa MpeCTaBseHO OHHM HpAMBIM O6OuIb- 
[MM UIMMOM pa3Mepom oKou0 0,030 * 0,007 mm u 16 MenKuMH, pactomoxKeH- 
BIMM 10 KPyry HM MMEIOILHMH KOITeBHAHEIe KOHIUbI, OOpalleHHble K IeHTpy. 
_ EgmucTBeHubiii u3BecTHBIM panee peqcraBuTeib poga Obi onucan Mamnpm- 
eprom (') c xa6p Polypterus senegalus Cuvier u3 Tam6uu (Sanaznaa Adpuxa). 
IMCaHHBIM BbIIe HOBbIM BU oTMuyaerca or Macrogyrodactylus polypteri 
lalmb. MeHbINMMH pa3sMepaMM Tella, HHEIM COOTHOUICHHEM pa3MepoB JIMCKa Hu 
cero Tela, OTCyTCTBHeEM Ha MepeqHeM Kpae AMCKa MaJIbILeBAAHbIX BbIPOCTOB, 
OJIbIIMM UMCJIOM MOCJIeEMHHX HM MeHbIUeH JJIMHOH HX Ha OOKOBbIX KpanAX JucKa, 
OJIbIIMMH pa3sMepaMH HM HHO (OpMOH XMTHHOWAHbIX OOpasoBaHH ucKa 
KPaeBbIX, CPCMHHHBIX KPIOUbCB, COCMHHTEJIbHBIX MJIaCTHHOK), OOJIbINHM 4HC- 
OM IHNOB KONYJATMBHOTO OpraHa U, HaKOHell, MapasHTHpOBaHHeM Ha XO3AH- 
€ Apyrou rpyntpt. 

_ Croub nogpo6uoro u oOcTOATebHOrO ONHCaHHA AHATOMMYECKOrO CTpPOeHHA, 
ak 3TO CqenaHo B cTraTbe MampmOepra, via M. clarii He mpegqcTaBasetca Bo3- 
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MO?KHBIM MIpHBecTH. ACHBOrO MaTepHasla MbI H@-HMe@JIM, a y NapasHTOB, coOpa 
HbIX C (HKCHPOB@HHbIX CNMPTOM 2%xaOp, KPOMe TOJIOBHBIX xKee3 OTUeTIH 
HMuerO He OblNIO BHHO, Wake Np MCNOMb3OBaHUH (pasOBO-KOHTpacTHOrO ye 
polcTBa. 

Baarogaps so0esHocTu WOKTOpa MambMG6epra, MpucaBiliero HaM CBOH Ip 
apaTbl, Mbi HM€IM BO3MOXKHOCTh NO3sHakOMUTECA Cc M. polypteri u yeranb 
CpaBHHTb ero C HaIUHM BUJOM. JIA HarsAQHOCTH CpaBHeHHA Hapsy c pucy 
Kami M. clarii MbI MpMBO_MM Takxe pucyHKH M. polypteri (puc. 2), BpmonHel 
HbIe C Mpenapatros Masbm6epra. HeoOxoqumo yKa3aTb, ¥TO KpaeBol KprOUd 
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| 
Puc. 2. Macrogyrodactylus polypteri. Kpaeso kpiouok (a), IpHkpenuTebHBIM AHCK TIpH pas- 
HbIX YBeIMYeHHAX C OpiomHoh (6) H CHHHHOM (6) CTOPOH H COeAMHHTebHbIE MaCTHHKH (2) 


. 


IpeACTaBAeTCA HaM HECKOJIbKO HHOM (OpMbl, YeM Ha PHCYHKe B cTaTbe MasibM- 
Gepra: ero «sicle membrane» aABaseTca, MO-BHAHMOMy, MpocTO Ooyee TOHKOM 
CpeqHeli YaCTbIO OCHOBaHHA KplOUKa HM MOcMeAHee B AeHCTBUTCMbHOCTH He pa3- 
BeTBJICHO Ha [Ba OTPOCTKa, a WembHOe, Kak y BCex Gyrodactylidae. . 

Haxomyenue M. clarii u M. polypteri Ha BecbMa JaneKHx pyr Apyry BH- 
aX pbIO He JOMKHO BBISHIBATh yYAMBIeHHA. B3sanMoOoTHOIWeHHe Mey MapasH- 
TaMH HW X038eBaMH B rpynme Gyrodactylidae HeckombKO MHOe, YeEM y CHJIbHO 
cneunpuuHErx Dactylogyridae, ux SBOMMOIMA MeHee TeCHO CBA3aHa C rpynnon 
Xo3aeB, 4emM y mocmeqHux. Ilo-Buqumomy, pox Macrogyrodactylus wupoK 
paclipocTpaHeH Ha pa3HbIX pbi6ax mpecHbix Bon AdpuKu. 
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OneHuBad cBoeoOpasve Mopdouliornu NpHkKpenuTenbHOro BROOpyxeHus Mac- 
yrodactylus u conoctaBiaa ero c Gyrodactylus, Gyrodactyloides Bychow- 
1947, Paragyrodactylus Gvozdev et Martechow, 1953, Neogyrodactylus 
ugh, 1957, u Isancistrum Beauchamp, 1912, mbt BmMecre c yoKTOpom MavibM- 
eproM NIPHXOAMM K BbIBOAy O TOM, TO MOpdomorM4yecKH HM reHeTHYeCKH Tep- 
MUHbIM ABJIACTCH THM BOOPyKeHUA, CBOCTBeHHbIM Gyrodactylus. Bee octamb- 
l€ ABJIAIOTCA MpOH3BORHBIMH OT TOc1eqHero. 

OOpatitaer Ha ceOA BHHMAHME CXOJCTBO JONOIHUTebHOrO BOOpyxKeHUA Gy- 
idactyloides, Paragyrodactylus u Macrogyrodactylus. Y nepsporo yuck cHa6- 
H OMOPHbIM OOpasoBaHHeM, OOpa3yIOUMM KOJIbILO, KOTOpoe BHepequ uMeeT 
CUIMpeHve, 3aTeM OrMOaeT OTPOCTKH KPIO"UbEB H NMOAXOMMT K 3ayHemMy Kpato 
JOMMHATEIbHOH WwiacTHHKH. Ilo Toh xe cxeme ycCTaHOBeHO JONOJHMTeTbHOe 
opyxenne u_y Macrogyrodactylus, TombKO 3ecb KOJIbI[O H€ 3aMKHYTO, a 
SOUTO Ha PA yaaCcTKOB: OOKOBBIe MaCTHHKH, «CKeJIeT» MyCKysaTypbl MexKLy 
PpOCTKaMH CPeMHHHbIX KplO"UbeB H A-OCOpasHble XMHIKH, CJyKalLMe ONOpo! 
OBHOH COCIMHUTEIbHOM WwacTHHKe. XUTHHOWAHAA apKka Paragyrodactylus 
DOTBETCTBYET «CKEIeETY» MYCKYJaTYPbI Mex*K LY OTPOCTKAaMM CPeQMHHBIX KploubeB 
| Macrogyrodactylus. Hecmorpa Ha cxoycTBo BcexX 3THX OOpa30BaHHii, BpAy 
MX MOMKHO paccMaTpuBaTb Kak romovioruyuHble. Ilo-Buq_uMOMy, OHH BOSHHK- 
| KOHBepreHTHO — B pa3HbIX reorpaduyecKMX 30HaX, y pasHbIxX Gyrodacty- 
S-OOpa3HbIX TIpeqKOB — Kak pe3yuIbTaT oOOmleH TEeHTeCHIMM K YKpelweHHio 
HUKpelluTembHOrO AucKa. IlockoubKy y BCeX y HMX CMMHbILi WiaH CTpoeHua 
OPyKeHHA JMCKa HW CMHLIM MpHHWMNM ero WeHCTBUA, TO H BHYTPeCHHHe CTPyk- 
PHbIe BOSMOXHOCTH y ITHX OH3KUX PpyNM MpOABJIAIOTCA CXOMHbIM OOPa3ooM. 
| Iipununnuanbyupimu oTrmuuuamu Macrogyrodactylus or zpyrux poop Gy- 
dactylidae aBnsa1oTca OTMeENeHHe NepemHei Napbl KpaeBbLIX KPIOUbEB OT OCTAIIb- 
IX, TICPCMeLaOuLHXCA Ha 3aNHHM KOHEL AuCcKa, H OOpas0BaHHe AIA Nocsmey- 
X Ha CNMHHOH ero cTOpoHe oco6oro KslalaHa, MOryluerO JeHCTBOBaTb He3a- 
MCHMO OT OCTAaIbHOH MpMCOCKOBHAHOM uacTH WuCKa. ITa OCOOeHHOCTS, . 6e3 
OMHCHHA, HM€eT BTOPHUHbI XapakTep MO CpaBHeHHIO C THIIOM paBHOMepHoro 
CIpeleeHHA KpaeBbIX KPIOUbeB NO BCeMy OOKOBOMY H 3aHeMy KpaloO JuCKa, 
O cBodcTBeHHO Gyrodactylus. O6 3ToM cBHyeTebCTByeT KOMMAKTHOe pacrio- 


mens KpaeBbIX KpIoubeB y 2MOpHoHa Macrogyrodactylus. 
— SooulorHueckHi HHCTHTYT TJocrynuso 
Axkajemuu HayK CCCP 28 VI 1960 


LMTHPOBAHHAS JIHTEPATYPA 
1G Malmberg, Ark. f. Zool., 10, (3), 317 (1956). 
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Jloxrsanp AkKagqemun Hayk CCCP 
1964, Tom 136, Ne 2 


SOO/IOPH 
0. M. ABAHOBA-KA3AC 


IMBPHOJIOFHYECKAS XAPAKTEPHCTHKA PYROSOMATA FIXATA 
(II pedcmaeaeno akademukom H. H. Hlmaaveaysenom 25 VII 1960) 


B 1913 r. Heumanu (°, °) pasnenum Bcex orHereioK (oTpay Pyrosomida 
CJIHHCTBEHHBIM poom Pyrosoma) Ha aBe rpynmbl: Pyrosomata fixata u Pyr« 
somata ambulata. Pyrosomata fixata xapaxTepu3y!oTca TeM, 4TO IPH NOuK 
BaHHM ACIMMO30OHOB MOUKM JOJITO COXPaHAIOT CBASb C MATEPHHCKOM OCOObI 
H HeCIOCOOHbI CTpaHCTBOBAaTb B TOMMLe TYHHKH (a y Pyrosomata ambulata o 


HbIM TIOJIOWKCHHEM 2 AaOePHHIX WlesleH, Oouee CHJIbHbIM Pa3BHTHEM MYCKYJaTyPb 
HaIHUHeM OOJIbIUOrO KOJIMYECTBA OKOJIOPOTOBHIX ULyMaell, HHbIM MOJIOKeHHE! 
KPOBeETBOPHbIX OpraHoB Hu T. Q.). Ppynmy Pyrosomata fixata Heimann cu 
TaeT Oou1ee IIpHMHTHBHOM MH OTHOCHT K HeH TOMbKO Ba Bua: Pyrosoma spinc 
sum Herdman u Pyrosoma agassizi Ritter and Byxbee; sce ocTajibuble BDI 
OrHeTeIOK OblJIM OTHECeHbI HM K Pyrosomata ambulata. 

Jo HeqaBHerO Bp€MeHH SMOPHOHAIbHOe PasBUTHE ObIJIO H3BECTHO JIMUIb [Vl 
lipeycraButTeieH Pyrosomata ambulata (7, °, *, 7). Ama mapocom KpynHbl | 
COep2KaT MHOFO XKeNTKA; TPOOMeHNe AUCKONaNbHOe. SapoOsbIMIeBLIM WuCK TIPE 
oOpasyeTca B WHaTO3OOH, He NOJyuaollHH NOHOrO pa3sBuTMA. OH HMeeT 34 
yYaTOUHyIO *%aOepHy!O MOMOCTh C SHMOCTHIeEM, 2 *waOepHble mleH, 2 NepHOpa 
XHAJIDHbIe MOJIOCTH, CJIMBalOULHeCA C3aH B KOAKY, OTKPbIBaIOMLy!OCA KIOaKaul 
HbIM CHPOHOM B T€pHBHTeJJIMHOBOe MpOCTpaHCTBO, HeEpBHbIi raHriui c cyOuer 
paJIbHOH 2KeesoH HM Cepaue. PoToBoH cHOH H MHMLeBAapHTebHDIM OTZeN KH 
WeqHHKa oTcyTcTBylT. B repeqHeOprominoH uacTH WHaTosoonya oOpasyerc! 
CTOJIOH, KOTOPHIH WaeT HayaIO YeTLIPeEM MepBHUHBIM acllMzHo300ns{aM. Ilo mep| 
PaSBHTHA MOCIeqHHX WHaTOSOOU WerenepupyeT, a %KeNTOK noTpedsserca. [ly 
TeM JaJIbHeHIUerO MOUKOBaHHA MepBHUHbIX AaCIMAHO300H0B OOpa3syercA HOBa 
KOJIOHUA, 

H310xKeHHbIM THI pa3BHTHA CUHTAaICA XapaKTepHbIM JIA BCeX MMpOCcOoM 
pacaeHeHne cTOOHa Ha 4 TepBHUHbIX ACIHAMO3800Na OOLINHO cburypupyer 
uMarHo3e orpsja Pyrosomida. JIuuib HeqaBHO OblIo OOHapy2xXeHO MepBoe U 
KoyeHHe — onHcaH Buy Ryrosoma vitjasi Ivanova-Kazas (*), KOTOpBIi md 
aHaTOMHUCCKHM IIPH3HaKaM JOJDKeH ObITb OTHeceH K Pyrosomata fixata. Y Py! 
rosoma vitjasi WHaTO3sooH, MOcTHraeT OYeHb TOJIHOrO Ppa3BHTHA MW WMeeT BH) 
MAJICHbKOH AaCIHHH, CHAMLCH Ha XKeJITKe, a CTOJOH paculeHAeTCA Ha MHOT¢ 
Ne€pBHYHBIX ACHHAMO300H 0B (OKo0 90). Takum OOpa3om, pa3sBuTue Pyrosoiné 
vitjasi Kasaocb aOeppaHTHbIM. 

OjnaKo Bo Bpemsi 31-ro pelica «<ButTasa» (1959—1960 rr.) B MupniicKom oKeal 
He OblIH HaleHbl KPyNHbIe KOJIOHHH MHMpOCOM, ONpelemeHHble NpexBapurTeh| 
HO Kak Pyrosoma spinosum (OHH OTIMYaJINCb OT yKa3aHHOrO BYfa JIMUIb OTCYT| 
CTBHEM CBETSLLUXCA OpraHOB HM CMOCOOHOCTH CBETHTLCA H OPMOl KNOaKaIbuOrd 
oTBepcTua). Muorve ocoOv B 3THX KOJOHHAX COMep2xKaIH B NpaBoh WepnOpan| 
XHaJIbHOH TMOJOCTH sapoyibieli. OObMHO BCe 3apOJbIWIH B KaxKOH KOJOHHI} 
HaXOHJIMCh Ha OLHOM CTaquu pasBuTHA. B noOsyyeHHOM MaTepHaie OKasaJINCh 
3apONbIUM Ha CTaMM 3apospIeBoro WHcKa MW Ooee NOsTHeH cTaqHH Cc XOPOTic 
pa3BHTbIM IHaTOSOOHJIOM HM CTOJIOHOM. 
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Bowee Mouogple siita Pyrosoma spinosum umeior cerka BbITAHYTY1O cbopmy: 
M cpeqHue pasmeppi 2,1 x 1,7 mm. Ha ognom 3 KOHIOB Alita (AHMMaJIbHDbIE 
Momoc) pacnouaraercA sapoppiliiesbili FUCK, B KOTOPOM yamoch pas mHunTE 
3ayaTOK *KaOepHOH MOOcTH, WByX NepHOpaHxuabHbIX TPyOOK, MepuKapna u 
mosra. IloceqHui umeer dopmy KoporKoli TpyOKu, OTKpEIBalomlelica Hapyxy 
HEBPOMOpoM. @opma M pacnonoxwKeHHe 2THX 3a4aTKOB HMYEM CYILeCTBeHHBIM 
He OTJIM¥AaOTCA OT TAKOBbIX B 3apOsbIeBoM JucKke Pyrosoma ambulata, u mMox- 
HO AyMaTb, uTO PaHHue CTaqMM pasBNTHA MpoTeKaloT y Pyrosoma spinosum 
CXO2HO C ApyrMMH W3y4eHHbIMH TMHpocomamn. 

_ Bowee nosqnuve sapogzpmmu Pyrosoma spinosum oKa3aIvcb OUeHb MOXO2KUMU 
Ha 3apombilien Pyrosoma vitjasi, oTmuuascbh OT HHX JIMUIb B WeTaax. Macca 


Puc. 1. L}uatos0onx Propyrosoma (Pyrosoma) spinosum. 
Buy cnpasa. / — dommuKyiApHasd oOGonouKa, 2 — TYHHKa, 
3 — KOKHaA 9KTOMepMa, 4— KJlOaKaJIbHbIi cuspoH, 5 — po- 
TOBOH CHOH, 6 — 2HJOCTHJIb, 7 — NHUIeBAPHTeIbHbIM OTe 
KHIWeuHHKa, 8 — raHTHl C CyOHeBpaJIbHOli 2Kese30u 


KEJITKA HA STOM CTaquM MpHHuMaer POPMy y3KOro JVJIMHHOFO MelIKa, Ha OJ,HOM 
M3 KOHILOB KOTOPOrO CHANT WHaTosoony (puc. 1). B Tene wHaTo30onza npexne 
Bcero OpocaetcaA B ria3a OONbIUNION, PaCWIMPHAIOWMHCH Ha KOHIWLC KOAKaJIbHbIT 
sMcOH, Kpaad KOTOPOrO 3aBOpauHBalOTCA BHYTpb. TyHuKa, OeBatollad WHaTo- 
300H1, OOpasyer 10 BasmMKOB, pafMalbHO paCXOAMLMXCH OT KIOaKaJbHOTO 
STBEPCTHA WM TAHYIWLUXCH BON BCeH KNOaKaNbHOH TpyOKH. PoToBol cndou 
AMe€T MCHBbINIMe Pa3MEPbI, HO XOPOIIO pasBUT; Noe Hero ye uMeeTcA 3—4 
DOTOBLIX IyMambia. Por BeyeT B wadepHy!O NOJOCTb, CHaOMKeHHY!O C KaxKOH 
sropoHp! 10—16 xxa6epHbIMu menamu (yale Bcero UX OpiBaeT 13—14) wn 5— 
10 »xa6epHbimu cocyfamu (o6pmHO ux 9). Ha BenTpambHOh cTopoHe xabepHOH 
JOJIOCTH HMECTCA SHIOCTHJIb, a C JOPCaIbHOM CTEHKH B €€ MpOCBeT CBEIIMBAaeTCA 
3—4 jopcanbublx a3buKa. IlumeBnapHTenbHbI OTe KHMIeYHHKa NpeycTaByieH 
THILEBOOM, XKeEYIKOM WM KHLIKOH, OTKPbIBAaIOWeHCA B KJIOaKaJIbHy!O NOJIOCTb 
sepa. B *KeYIOK BMaaeT MpOTOK MMMLeBAapUTeNbHON 2xKeesbI. Ilosayu oT po- 
POBOTO CH*OHA JIGKHT HePBHbIli raHrviMii C CyOHEBpPaJIbHOH WeE3OH, MpPOTOK 
<OTOpOH BMayaerT B wKaOepHy!O MONCCTh. Y OCHOBaHUA WuaTOsOONAa cripaBa 
I@xKUT cepyme. OT mepeqHeOprouiHoli YaCTH WHAaTOSOOH a OTXOMMT JWIMHHDIM 
TOJIOH C XOPOLIO PasBATbIMH NOUKAaMH, YHCJIO KOTOPbIX Bapbupyer oT 29 jo 49 
B cpequem 40). CromoH o6pa3yer OBOIbHO NpaBHbHble usruObl. CrycKasch 
3HH3 K BereTaTHBHOMY HMOOCy cnepeH OT XKeJITOYHOrO MeUIKa, CTONOH aeT 
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S-o6pa3Hblli H3ru6, 3aTeM MepeXOAUT Ha CIMHHYW CTOPOHy H, y2Ke MOHHMAaACh 
CHOBAa ONMCHIBaeT 3TY 2%Ke Curypy (Mp paccMoTpeHHU 3apomba cnepequ 06 
KOJIeHa, HaKJabIBaAch Jpyr Ha [pyra, COCTaBJIAIOT BOCbMepKy); Mocae sTOrO 
CTOJIOH CHOBAa MepexXOAUT Ha MepequtoloO CTOPOHY HW y2Ke MpAMO clyckaeTCA BHHS 
(puc. 2). Y pa3HEIx 3apompiueh xoy cTou0H 
BapbupyeT JIMWIb B HE3HAUNTEJIbHON CTeNeHH. 
Ha sto cTaqun pa3BHTHA 3apomp Pyroso- 
ma-spinosum wMeeT WIHHyY 4—6,7 MM (B cpen 
Hem 5,4 MM) vw wMpHHy 1,5—2,5 MM c (cpen- 
HeM 2 MM). 

Mrak, crpoenue no3qHero 3apoypuna Py-| 
rosoma spinosum OKa3a0Cb OU€Hb TMOXO>KHM| 
Ha TakoBoe Pyrosoma vitjasi. Tak kaK 06al 
3TH Bua OTHOCATCA K rpynne Pyrosomata} 
fixata, TO CBOHCTBeHHBIM WM THI pa3sBuTHs 
MOXKHO CUMTATh XAPAKTEPHbIM JIA ITOH rpyn- 
mbt. IIpucyuyee HM OyeHb MOJIHOe pasBuTHe 
IHaTO300Ha, HECOMHEHHO, ABJIAeTCA MpHMH- 
THBHOH yYepTOH M CBHeTebCTByeT O MIpONc-| 
XOMKCHHH OFHETEIOK OT KOJOHHAJIbHbIX ac-| 
wugnu. TaxkuM o6pa3s0mM, sMOpHomornuecknue| 
J\aHHbIe MOAKPenAIOT KAaK CaMmoe eeHHe| 
orHeTeok Ha rpynlb Pyrosomata fixata ui} 
Pyrosomata ambulata, Tak uw mpeacTaBneHue| 
O OOIbUIeH MPHMMTHBHOCTH TepBbIX. 


Puc, 2. CxemaTuyeckoe nus06paxkeHHe mo3qHero 3apo- | 

mpima Propyrosoma (Pyrosoma) spinosum. Bug cnepe- | 

mu. [JoukH mepBHUHBIX aCI{H{HOSOOHOB nmepeHymepo- | 

BaHbI. / — unatTosoong, //] — 2eNTOUNDI MewIOK, | 
IT] — ctonou 


Pa3snuuqHuaA MexwK]Y 3STHMM TpyNlaMH HaCTOJIBKO 3HAYHTCJIbHbI, UTO MHE IIPe]- 
CTABJIACTCA PallMOHAJIBHbIM NPH3HaTb WX CAaMOCTOATCJIBHbIMH POJlaMH, 4H, CO- | 


4 


xpanusB yuan Pyrosomata ambulata crapoe pogoBoe Ha3BaHHe, BEI,eMHTb pen: | 
cTaBuTeseli Pyrosomata fixata B HoBbIM pox Propyrosoma (c Buyamu Propyro; | 
soma agassizi, Propyrosoma spinosum wu Propyrosoma vitjasi). 


JleHuHrpafckHuH rocyapCTBeHHbI yHHBepCuTeT Tloctynuuio 
um. A. A. )KqaHospa 22 VII 1960 
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Joxnaagn Akayemun nayx CCCP 
1961. Tom 136, Ni 2 


3OO/IOTH A 


WH. B. TIPOKO®bEBA 


O POJIM PASJIMUHbIX BECMOSBOHOUHbIX WH MOSBOHOUHbIX 
JKMBOTHBIX B MATAHHH NTEHUOB HEKOTOPbIX JIECHbIX NTH 


(ITpedcmaeaeno akademuxom E. H. Iaeacecxum 25 VII 1960) 


XOPOIMO H3BECTHO, YTO HACCKOMOAHbIC NTHULI NPHHOCAT OosbUIyIO NOb3y 
JIECHOMY MW CeJIbCKOMY XO3HAHCTBY YHHYTOXKCHHEM BPeHbIX HAaCCKOMbIX. OHaKO 
OJHUMH TOJIbKO HACCKOMBIMH MMTAaIOTCA OUeCHb HeMHOrHe ATHIbI. BowbilinMHcCTBO 
MCNOIb3yeT TakxKe [pyrHxX OecMO3BOHOYHBIX, a HEKOTOPbIC BHAbI — WaxKe H 
MO3BOHOUHBIX 9KUBOTHEIX, a OTCIOJa CuleMyeT, YTO VeM OOMbLe B JaHHbIX yCOBHAX 
moefqaeT MTHWa 3STHX KOPMOB, TCM MEeHbIUe KOJIMYECTBO MOTPeOJIAeMbIX e10 
‘HAC€KOMBIX, H B TOM 4HCIe BpemHbIx. I]paBaa, BO/MHOrHX CJlyuaHX BaxKHO He 
aOCOJIIOTHOE KOJIHYCCTBO NOeMAeMbIX HACCKOMbIX, 4 YHHYTOXKEHHE OCOGEHHO Bpe- 
HBIX (OPM, TeM He MeHee HM BONpOC O CTeMeHH HCMOIb30BAHHA Pa3HUHbIX 
Ppyll X%KMBOTHEIX TakxKe MpemcTaBAeT MpakTuyecKH MHTepec. 

_ Marepuan, nomoxeHHbI B OCHOBy HacTOsULero COOOUIeHHA, NOJIyyeH JByMA 
‘cnoco6amu. Bo-nepBpix, OblulI IpHMeHeH HaHGovee TOUHBIM H3 BCeX CYLLeCTBYtO- 
MIMX. MeTOJOB McCeqOBaHHA. MMTaHHA MTHIL — MeTOR NepeBASbIBAaHHA Wen 
mrenuos ('), uTo uv mo6yfAuN0 BHIOpaTb AVIA HaOMOLEHHH MOMOMbIX NTH. OTHM 
TryTem oOnito 4466 nop Kopma. Bo-srToppix, Obl HCMOMb30BaHbI pe3syJIbTa- 
Thl aHanu3a 108 xey—KOB mTeHWoB. B o6mei cmoxwKHOCTH NoJyYeHO 
27635 2K3eMNIAPOB X%KHBOTHOrO KOpmMa. Ha6mogeHHamMH oxBayeHO 36 BUZOB 
JIECHBIX, TIPCHMYLLeCTBeEHHO HAaCe€KOMOAAHBIX mTHIL*. MaTtepuan coOupajca Ha 
yore JlenunrpagcKoH o61. c 1955 mo 1959 rr. 
TadOaunta 1 
‘CreneHb moe qaeMoctTu PasJIM4HEIX BUXZOB *HBOTHOrO KOPMa IITeHLaMu 36 BHJOB NTH 


: B nume teres oT B nue ee OT 
Buy 2%KHBOTHOrO KOpMa Bren Gaus KOJIHY. 2KU- Buy 2%KUBOTHOrO KOpMa eae KOJIHY, 3KH- 
q BcTpeveHp! | BOTHOTO BcTpeyeHbi | BOTHOTO 
4 KOpMa kKopmMa 
Hacekomple 36 89,34 || TloaxopuHbie HemMaTOsBI f 0,30 
Ilayxu oul 42,15 | Moxpuust 4 0,20 
PakoBuHHble yJIMTKH 28 1,20 || Pauxn (?) 4 0,13 
MuoroHoxKKu ZA 0,45 || [lpecmpikarouuecsa 4 th 
Cenokocipl 44 0,45 || 3emHoBogHble 2; 8,87 
Tlownesble 4epBu 9 3,83 || Mnekonuraroume 7 0,54 
-Cniv3Hu 2 5,41 | Titmuer | 4 4,39 
Kaen 2 0,27 || Ppr6nt 4 0,44 


HaOmomeHua moka3aqu, 4YTO Nocwie HaCCKOMbIX MepBoe MeCTO B NHTaHHu 
TITEHILOB OOJIbIIMHCTBAa HACCKOMOAHBIX MITHL 3aHuMaloT MayKu (Tada. 1): oT 
TITEHILOB pa3HbIX BUOB Oblmo nomyyeHo 2280 9K3emMIapoB. OCHOBHBIMN Mo- 
TpeOUTeIAMH MayKOB OKa3aJIHCb MeJIKHe UTHIbI — KpallMBHHK, MeHOUKH, CH- 
Huub. He Opliu HaieHbl NayKH TOJIbKO B KOPM€ MOJIOJbIX CH3OBOPOHOK, OOVIb- 
IUMX MeECTPbIX TATJIOB HM [PO3OB-pAOMHHHKOB, a TAK2%KEe BepTHINeeK HW KO3Z0M0EB, 
Wid KOTOpbIX MuTAaHHe 3TOM rpynmol KOpMoB BOoOuLe He XapakTepHO. Hapany 
¢ B3POCJIbIMH MayKaMH YNOTpeOuAJIMCb B MMULyY HM UX KOKOHBI, KOTOPbIe, OfHAaKO, 
OTHOCHIMCE K CJIyaaiHbIM BHyaM KOpMa (HalijeHO BCero JMIb 12 9kK3eMIIA- 


* O6bemM MaTepvala mo KaxkOMy BUAy yKa3aH B TaOn. 2. 
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pos). OveBHAHO, MTHIbI CiellWaJIbHO UX He JOObIBaIOT, a 3aXBaTbIBalOT BMecTe 
c maykaMu. 

Tak2Ke H€BEIHKO KOJIMUeCTBO OOHAPy2KCHHBIX CeHOKOCIEB (48 SK3eMMIApPOB). 
Yame JpyriX HMM KOPMHJIM CBOHX IITeCHWOB KpaNHBHHK, 310/1MK, MaJIbIi MecT- 
pbli QATeI HW CaBKH. 

OTHOWIe€HHE MITHIL K MHOFOHOKKAaM OKa3ZaJIOCb BeECbMa JIOOONBITHBIM. Bpisc- 
HEHO, UTO MHOPOHOXKKH BXOAAT B COCTAB pallMOHAa OYCHb MHOFHX MITHL, HO Bcerga 
B H€3Ha¥HTe/IbHOM KOvIM¥ecTBe. B nowyYeHHOM MaTepHae HX ObIVIO 68 9K3eMII- 
JIApOB. 

TlourH Bce HaC€KOMOAHbIC IITHIUI KOPMHJIM CBOHX MTeHIOB paKOBHHHbIMH 
yauTkamu. Menkve mepHatple O0ObiBaiH STHX OeCNO3BOHOUHBIX, OYCBHIHO, B 
OCHOBHOM palH paKOBHH, SABJIABLUIAXCA JIA HHX HCTOUHHKOM MHHepaJIbHOH 
MHUH, HO TaKHe MTHIbI, KAK BPaHOBble WH APO3Abl, OXOTHO MoesaH TakxKe H 
TelO CaMHX MOIHOCKOB. Bcero o6HapyxeHo 306 pakOBHHHbIX yJHTOK. B nue 
6obuleH 4“acTH BHAOB OHM cocTaBIaIH 1—5% oT oO6ulero 4unCcna KOPMOBBIX 
OObeKTOB. 

Toubie CIW3HH, B MpOTHBOMOOKHOCTh PaKOBHHHbIM YJIMTKAaM, MoOelawHCb 
peqko. OHH HalijeHbl TObKO B KOpMe MeBYHX H OeNOOPOBLIX APO3Z0B (30 9K3.). | 

JloxeBbIX YepBeH "MpHHOCHJIM CBOHM MTeHIaM pa3H4HbIe NTHUbI. J. po3ppI 
mepune, Oenmo6poBKH HM PAOMHHHKH, Taka, COPOKa, CH30BOpOHKa, CKBOpHBI, | 


Mea Oni iia. 


CoorHoileHve KoIMUeCTBa HaCe€KOMBIX, JPyrux 6ecNOSBOHOUHBIX HM MO3BOHOUHBIX KUBOTHEIX 
B MHWLe NTCHWOB Pa3JINYHbIX JICCHbIX MTHY 


Hacexomple Jipyrue 6ecnosson. Tlosnoxounpie 
Buy OTHILbI 

a6c. % a6c. % a6c. % 

Ipo3i-6en06popuk 40 40,4 59 59,6 _— — 
J po3a-ps6uHHuK 41 44,0 44 56,0 — ee 
Tlumyxa 7 53,9 6 46,4 — = 
SaBupylika JlecHaa 211 54,7 475 45),.3 ass 
KpanuByHuk 841 55,2 682 44,8 = — 
[lenouka-mepecmellkKa 64 i ays 44,8 = — 
Copoxka 47 65,3 24 29,2 4 5,5 
Cunnla 6ombuar 8 66,7 4 DOR — = 
po3a nesunit 304 66,8 148 32,5 3 Onin 
TleHouka-TpeuloTKa 187 134 69 26,9 == — 
Tlenouka-Becuuuka 861 Wo 4 313 26,6 — = 
TlJeHouka-TeHbKOBKa 463 74,8 156 PRD) PA = a 
Cnapka-3aBupyluka 42 75,0 14 25,0 — — 
Copokonyt-x y aH 373 (sina 84 18,4 25 5,5 
CuHMLa-Myx Jak 408 HS) 116 Pipe ee — _ 
TopuxBoctka 529 1920 141 21,0 _— — 
JaBKa-YePHOrOIOBKa 265 79,6 68 20,4 ae a 
Bopo6el qomosplit 25 80,6 6 19,4 = = 
Cnapka caqopasn 387 Chet 90 18,9 — — 
MyxososKa-nectpymiKa 446 82,7 93 MS — — 
Konek slecHoit 370 82,8 Til A, a = 
Mposara 16 84,2 3 15,8 = = 
Cu30BopoHKa 413 86,2 4 0,8 ‘V7 13,0 
Tpacory3ka 6enaa 239 89,9 28 10,5 — — 
Conopel BOCTOUHBIA 69 89,6 8 10,4 — _ 
OxscaHKa OObIKHOBeHHaA 61 89,7 ui Oe = _ 
Cnapka cepaa 65 90,3 iC QF _ — 
3960nK 1394 90,7 149 9,7 — = 
SapanKa 186 On 4 18 8,9 — — 
MyxouopKa cepas 717 O30 53 sO) — — 
CxBopell 4003 93,0 TS The) 1 0,4 
Tana 4885 94,2 1417 bets) — — 
Hater 6onbmom nectpHa 336 97,4. | 9 PANG: — — 
area Maapiii nectppit 3789 98,4 74 1,9 — — 
Bepruuetixa 7610 99,96 3 0,04 -— — 
Kosoyof 1120 400 - —_ _— — 
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necHad 3aBMpylIKa M eCHOM KOHeK — BOT Kpyr NoTpeOuTenel JOKLEBbIX Yep- 

Bell Cpe ObiBLUMX MOA HaOmogZeHuem THU. Iloce HaceKOMbIX, MayKOB U pa- 
KOBHHHbIX yJIMTOK 9TO HAaHOOsee YacTO MoeqaemaA rpylna Gecno3BOHOUHbIX. 
Y MTeHWOB yKa3aHHbIX NTH Obio0 oTOOpaHo 180 foweBbIxX “epBel, NpHueM 
OCHOBHaA HX Macca cOfepxKanach B KOPMEe JpoOsNoB. 

UtTo Kacaetca BceX NpOunx Gecno3BOHOUHbIX, TO OHH MOelaHCb OUeCHb 
peako. Moxpuub (3 sk3emnJiapa) H BOAHbIe payKH (2) BCTPeyeHb! TOIbKO B 
THULE KpanvBHHKa, KJICLM — y KpalHBHHKa (5) w ropHxBocTKH (1), nozKop- 
HbIe HemaToybI (10) — y Mamoro nectporo yzsTua. 

Tlo3BOHOUHLIMM KOPMHJIM NTeHWOB HemHOrHe Bub. Ilouru Bo Ecex cyyasnx 
mpewmouTenHe OTMaBaloch NpPeCMbIKaKULHMCH HM 3CMHOROZHBIM. Suepuubl (26 
3K3EMIVIAPOB) HaleHbl B KOPME 2%KyJaHOB, Ne€BYHX ApPO3LOB, CKBOPIOB H CH30= 
BOPOHOK, JIAryuiKu (18) — B nume cu30B0poHOK uw copok. MmexonutaicmHx, 
HanpOTHB, NTHWbI 2OObiBatH penko. B HMeILeEMCA MaTepHane OOHapyxKeHO 
JHIMUIb [Ba MbIWEBHAHbIX Ppbi3yHa, MPHHECeCHHBIX %KyYyJIaHOM, MU OfHa 3emMvepolika 
W3 KOPMa CH30BOpOHOK. Tak 2K€ CQHHMUHBIMH, KaK H B CJlyuae C MJIeKONHTAIO- 
DIMMH, OKa3aIHCb MpPHHOCb! MEKHX NTH HU pbiObl. OcTaTKH NoMyonepeHHOrO 
HTeHia OOHApyXeHbI TOMBKO B OMHOM XKe/yYAKe COPOKH, a KYyCKH pbi6bl — B 
‘AByX NOpUMAX KOPMa %KyMaHOB (Ky/aHbl, OYEBHAHO, PaCKJEBbIBaM Naya, 
J€*KABWyIO Ha ZOpore). 

_ Takum o6pa30m, NpHBe_eHHbI aHanu3 KOpMa MTeHIOB JaeT mpemcTaBsenve 
O TOM, KaKHe KOpMa MoegaroTca yacToO, a Kakne cyano. OOmlee BneyaTneHne 
TaKOBO, 4TO MOMHMO HaCe€KOMBIX Ha@C€KOMOAJHbIe NTHUbI NOeMaloT BecbMa pa3- 
HOOOpasHbI XKMBOTHBIM KOPM. 3a BbIYeTOM HaC€KOMbIX B JOOBITOM MaTepHaue 
Opi0 2945 pa3nnHuHbIX Gecno3sEOHOUHnBIX H 50 NO3sBOHOUHBIX. STO cocTaBAeT 
‘cBpllie 10% oT o6mero UNCNa OOLEKTOB 2KHBOTHOFO Npoucxo*KenHA (OT 27 635 
3K3EMIIVJIAPOB). 

_ Oru Wudppl NosBoTsoT MPpHONH3HTeEMbHO MpeCcTaBUTb OCULyIO KapTHHy OT- 
HOWeHNA HEKOTOPbIX JICCHBIX NTHIL K Pa3HbIM BHLAM X%KMEOTHOH NnwH. O_HaKe 
‘WIA OWCHKH XO3AHCTBCHHOFO 3HAYeHHA NTH 9TOFO eule HeEfOcTaTOUHO. BaxKuo 
‘3HaTb, KaKHe BHIbI MPOABMAIOT HAHOOJIbIWyIO HaKJOHHOCTb K YHCTOH HaceKO- 
“MOsmHOCTH. CocTaBUTb He€KOTOpoe NpemcTaBeHHe OO 9TOM NOSEO/AIOT WaHHble 
“3 Ta6n. 2. 

Oxa3blBaeTCa, Cpe HaCeCKOMOAHBIX TITHIL CCTb TakHe, KOTOPBIe Apyrum 
-BUJaM XKMBOTHOM MUU Wake OTLaIOT NpemmouTenue Tepe HaceKOMBIMH. K HM, 
‘Hamipumep, OTHCCATCA HEKOTOPbIe JpO3Abl, MOObIBAaIOWLHE MHOTO OK MeBLIX 4ep- 
‘Beli, MOJJIOCKOB HT. T. STO COcTOATEMLCTBO TAKKE HAO YUHTHIBATb, TAK KaK 
‘cpequ fpyrux Oecno3BOHOUHBIX TOKE eCTb H BPeMHble, HW NONesHbIe (POpMEl. 
“BpisicHeHO, KpoMe Toro, 4TO HapsAy Cc LpO371aMH UM TeMH MITHIULAaMH, B MHULe KOTO- 
“PbIX HACeKOMbIe€ COCTAaBIAIOT aOcouIOTHOe OObINHHCTBO (Gonee 80% Bcex 
KOPMOBbIX OObEKTOB) H K KOTOPbIM OTHOCHTCA OKOJIO MOJOBMHbI ObiIPIUHX NOL 

HaOJHOMeHHEM BUOB, HMeeTCA ELLE MHOFOUNCJICEHHaA Tpylina MTHU, 3aHHMaIOULHX 
HpoMexkyTounoe nomomweHne. Hacekompie B HX KOPME COCTABJIAIOT He Covee 80, 
-a wuHorga fare Bcero nub 50—60% Rcex 9K3eEMNJIAPOB NUH. STO rnaBHbIM 
o6pa30M Te NTHIbI, KOTOpble NOObiBaIOT MHOFO NayKOB. 

OTmMeyeHO, 4TO HaKJOHHOCTh K YHCTOH HaCe€KOMOAJHOCTH y HePOPCObHHEIX 
ITH, (KOZON0A, JATNOBLIX HM OTYACTH CH3O0POPOHKH) PbIpawKena CHJIbHee, YeM 
y BOpOGbHHEIX. STO OGbACHHETCA TEM, YTO YKa3aHHble NTHLUbI CNelMNaH3SMpOBa- 
JMCb Ha JOObIBAHHH ONpemeeHHEIX TPyNI HacCeKOMBIX: KO3OL0H — Ha OPE 
NeTawluluX POpM, pasMYHbIe PATIOBIE — Ha OTbICKHPAHHH MYPa@EbeB, KCH- 
odarow wu Teli, CH30BOpOHKa — Ha JOObIBAHHH KPYMHbIX OCOGeH HeCeKCMBIX. 
CTONPOWeCHTHAA HaCeKOMOARHOCTh OKa3aACb CBOHCTBCHHOM TONbKO KO3O010. 


| Jlenwurpagekui neqarormueckui uuCTHTyT [Hoerynnsto 
um. A. 1. Tepuena 14 VI 1960 


} WHTHPOBAHHAA JIATEPATYPA * 


1A.C. Manpuespekun, H. MT. Kagqounu Kos, 300m. uxypu., 32, pe. 2 (1953). 
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PH3ZHOJOTHA 


A. A. AJIBTMAH 


POJIb CJIYXOBOM KOPbI B YTHETEHHH A®P®EPEHTHONM 
MMILYJIbBCALMH B CJIYXOBOA CHCTEME TPH JJIMTEJIbDHOM 
3BYKOBOM PA3JIPAXQKEHHH 
(ITpedcmaeaexo akademukom |B. H. Yepuueoscxum 29 VI 1960) 


B mpebityujeH padoTe HaMM Obl0 ycTaHoBeHO, 4TO pH AAMTeNb- 
HOM ‘pa3\paxKeHHH OTAC/IbHbIMA 3BYKOBbIMA CTHMYJIaMH MpoOucxo_uT nocTe- 
MeHHOe YMeHbUeHHe aMMIMTy SIeKTpM4eCKHX OTBETOB LeHTpaJIbHbIX H 
mepHepvyeckoro OTMeI0B cyxoBOH cHcTeMbl. YMeHbUIeHHe aMMIUTYL 
IIPOHCXOAMT He OMHOBpeMeHHO: paHb-| 
ile BCe€fO H3Me€HCHHA BO3HHKAIOT B OTBE-| 
TaX KOpbl, HECKOJIbKO No3fHee B BHYT- 
PeHHeM KOJIeH4ATOM Tele HW elle Mo3qHee 
B YAUTKe. ITO OOCTOATEIbCTBO T03BO- 
JMO MNOCTaBHTb Bolpoc o6 yuacTHH | 
CJIYXOBOH 30HbI KOpbl B OOHApYy2KeHHBIX 
W3MeCHEHHAX AMIVINTY 3IeKTPH4eCKHX 
oTBetos (7). J|1A pewieHua 2TOrO BoMpo- 
ca B HaCTOMIeH padoTe uccneloBaOCcb 
BIHAHHe SKCTHpNaWM KOpbl B OOAaCTH 
CJIYXOBOH 3OHbl Ha H3MCHEHHA SJIEKTPH- 
YeCKHX OTBETOB KOPbI HW YJMTKH B yCJO- 
BHAX JIMTeIbHOrO PHTMHYeCKOrO pa3- 
paxkeuua. 

MeToOQAH«K a. OGbeKTOM HCCJeLO- | 
BaHUA CK KOUIKM C XpOHMueCKH | 
BXKHBJICHHbIMH QJIEKTpOLaMH B yJIMTKY 
HM CJIyYXOBylo 30HY kKopbl. Hactosmas 
paGota npoBefleHa Ha 5 X%KMBOTHEIX. ¥ 2 
2KMBOTHBIX Oba MpousBeseHa OOWHp- 
Had 9KCTUpMauuA KOpbl Ha OLHOK CTOpO- 
He. Y | 2%KMBOTHOrO Takoe Ke yAaeHHe 
6bIIO OCYIeCTBIeHO C AByXx CTOPOH. 
I1pu o6u1upHos sKCTHpNalU yLaiANHcb 
3aHAA, CPeqHAA WM YaCTHYHO MepewuAA 
Puc. 1. Yaacrkn ynaneunot Kopwt (oSosna- 2KTOCHJbBHEBLI H3BUNMHBI, a TAKKE Te- 
ueHbI “YepHbIM uBeToM). [loKasanpl 30HbI OT- PCAHAA HW 3aNHAA CHJIbBUECBbI N3BHJINHbI 
BeeHHA JeKTPHYeCKHX OTBeTOB KopHI (Nep- (puc.1, /—3). Uepe3 8—10 qHeH npoxus3- 
uble KBalpaTHKH). /—5-— HoMepa KHBOTHEIX pony TOCh BKUBeHHE QJIEKTpOOB B Oe 

YIHTKH. Y 2 *KHBOTHBIX Obla MpOH3Be- 
JeHa orpaHwueHHas SKCTUpMallua Ha OHOM CTOpoHe. Y STMX MKMBOTHBIX yauaA- } 
JIMCb JIMUIb NepeqHAA UW 3aHAA CMMbBMEBLI U3BUJIMHbI. OHOBpeMeHHO C orpa- 
HMYeHHOH 9KCTUpnaluen KOPbI OCYUIECTBIANOCb BYKHBJICHHE JJIEKTPOMOB B o6e 
NepBHYHbIe CyxoBble 30HbI (puc. 1, 4, 5). Uepe3 HecKOJIbKO AHEM MpPOMSBOAMOCb 
BKHBJeHHe JICKTPOLOB B YJIMTKY, KOHTPJIaTepaibHyl0 NOBpexKeHHOMY MOJIy- 
mapuio. Tlompo6Hoe onvcanve MeTOAMKM BKMBJICHHA 9MEKTPOLOB HM perucTpH- 
pytomle annapatyppl Lavo Hamu B Mpesbiqyuux paOotax (?,'). 3ByKoBoe pa3- 
Apaxkenue (ujeruKu B putTme | pa3 B 3 ceK.) MpHMeHsANOcb B TeyeHHe 5 4ac. 
VMHTeHCHBHOCTb IeUKOB HPWH PATMMYeCKOM pa3sqpaxANHH Obila paBHa 60 76 | 
Ha Moporom oGHapyxenua oTseTos. PerucTpalua 9/IeKTpH4¥eCKUX OTBETOB 
OCyIecTBIANacb JO Hatasa pATMMYecKorO pas{paxkenud, a 3aTeM Yepes 2; 4 
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a 5 4ac. Mocwie ero BKJIHOUeHHSA. IIpu PperucTpalnu UCHOMb30BaNIUCh OLMHOUHbIE 
TECTOBbIe IeNYKH, KOTOPble NMOMaBaJIWCbh B NpOMe@KyTKax MexK]Yy WesuKaMy, 
SIEXYIOULHMH B YKa3aHHOM BBILe pHTme. VHTeHCHBHOCTb TeCTOBbIX IeJIUKOB 


t 


‘Oba paBHa 40 26 Hag noporom oOHapyxeHnsa peaKunit. 

| Onntn c o6mupHoh 9kKcTHUpnauuneh Kop. IIpu cpap 
‘HEHHM SICKTPUYeECKHX OTBETOB OOeHX YJMTOK GbINO OOHAPYKeHO, YTO OCOBINHOE 
AAA OMHCAHHbIX YCIOBMA pasipaxKeHHA yMeHbINeHNe aMnUTy HaGmoaetca 
‘AMIUb Ha OMHOM CTOPOHe, a HMCHHO Ha CTOPOHe, KOHTPJaTepambHOM HeNOBpex- 


AcHHOMY nosymapuio (puc. 2, J, AI—B/, 11; ra6n. 1, 1a, 6). Usmenenna otBe- 
Ta6auua 1 


i} 


" 


‘ Cpenu. 

 Hccnenyempi orem cayxo- | Uucno xu-| Uneno pagnocts CynyecTBex- 

y Bolt CHCTeMBI BOTHBIX ONbITOB eneee wee IIpuMeaanve 

a, YPOBHIO) ; 

| 

4. Yautxa: 

' a) MHTaKTHOrO 2KHBOT- 10 42 (401) | —24+7 | p<0,01 | To mannem pa6orsi (?) 
Horo 

A 6) Ha cTopoHe moppex- 3 9(86) | —26+6 | p<0,01 — 

_ eHHoro nowywapua 

| B) MpoTuBononoKHan 5 6 (118) | — 246 | p> 0,2 — 

_ MOBpexkJeHHOMy Mouy- 

_ wapHto 

 ) pH ABycroponHel 1 10 (92) | +1046 | p<0,01 | Ycpequenti gzanHble no 

_ 93KCTHpMallMu Koppt o6euM yuTKaM 

2. Kopa: 

a) HHTaKTHOTO 2%KMBOT- 11 44 (532) | —3548 | p<0,01 | Ilo qaHHpmm pa6Gorsr (2) 


HOrO 

6) Ha cTOpoHe Herio- 
BpesKJeHHorO = Movly- 
mapHa 

B) Ha CTOpoHe MOBpex- 2 9 (135) |} +6443 | p<0,2 ~ 
eHHOrO Nosymapua 


to 


9 (135) | —41+10 | p<0,04 =< 


* B cKko6Kax yKa3aHO OOnlee YHCIO NapHbIX H3MeHEHHH MO Hauaya H MOCcwe KOHIAa ONbITA. 


TOB BTOPOM yJHTKH (KOHTpaTepanbHOM NoBpexKAeHHOMY TMosywapuio) Obl 
MHHHMAJIbHbI WIM OTCYTCTBOBaH (puc. 2, 1, A2Q—B2, IJ]; ta6n. 1,1 B). Tipu 
ABYCTOPOHHEH OOWIMPHOM SKCTUpNalMu SeKTpHYeCKNe OTBETLI OOeHX YyJINTOK 
He TOJbKO HE YMeHbIUAIOTCA, a axe HECKOJIbKO yBeuHUNBaloTcA (puc. 2, IT, 
A—B5). Sto yBenuyenve cTaTHcTHyecKH focToBepHo (Ta6u. 1, Ir). 

OnBTH c oOrpaHHueHHOH XKCTHpNauHneH KOpPH. IIpu 
‘CpaBHeHHH OTBETOB NepBHYHBIX CJIYXOBbIX 30H Mocwle pewKoro pHTMHMYECKOrO 
pasaipaxeHua ObliH OOHApyKeHbl OTUETIMBbIC pa3/JIMYHA: OTBETbI HEMOBperxk- 
JeHHOrO MoOyWapHa MpeTepneBanH oObuHbIe H3MeHeHHA (puc. 38, A—B; 
Ta6u. 1, 2a, 6), B TO BpeMA Kak OTBETHI NOBPexKAeCHHOFO NOMyWapHA He H3MeHA- 
auch (puc. 3, A, 5, I/1; ta6n. 1, 28). StoT dakT onucaH B MNTepaType ANA 
OTBETOB CJIYXOBOM KOpbl MpH 9KcTHpnaunu 30Hb! A/J/J um noOubix Monet (°). 
OTBeTLI YIMTKH, KOHTPJaTepalbHOH CTOpoHe NoBpexkeHHA, TakwKe HE U3Me- 
HAJINCb. 

O6cyxAeuNe. [lonyyeHHbi 9KcNepHMeHTaJIbHbIM MaTepHas, CBHJe- 
TeIbCTBYIOWNH O BIIMAHHM CJIYXOBbIX 30H Ha ABJICHHA, MpOWNCxoLAuNe B HU- 
WKeNekallux OTMemax CyxXOBOH CHCTeMbl, YKa3bIBaeT HA HaJIMYNe KOPTHKO- 
(byraybHbIX BMMAHHH, yrHeTaloulNx addepeHTHyIO HMMyJIbcallvio B NepBOM 
CJIYXOBOM Helipoue. 

BetaetT Bonpoc 0 1yTAX, MO KOTOPLIM MOTyT OCYLLeCTBIATECA NCLOOHbIe TOp- 
MO3auiMe BIMAHHA. MopdonornyecKHMH UCCJIeqOBAaHHAMM ObWIH COHapyKeHbl 
WYTH, Wye OT BbIIMeTexKAaNxX OTIeNOB CyXOBOM CHCTeMbI K HHKeeK ALAM 
(em. (4)). YcranopneHo Hanwune cBa3el, HAYUIMX OT CHJIbBMeBOH Oopossbi* 

OOaCTH MexKLy BHYTPCHHUM KOJIeHUATHIM TeEJIOM H MeMaJibHbIM JIEMHHCKOM 
(5). B Ty xe OGlacTh MpHXoAAT sdpdepeHTHbIe NyTH OT NepBHYHOM M BTOpH4HOr 


| * onl KOpb, ylanenHol Hamu NEM orpaHHueHHo SKCTHprauAH (cM. puc. 1, 4,5). 
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CIYXOBbIX 30H (*). OuleKTpHuecKoe pa3sipaxkeHwe yKa3aHHorO oOTJeNa Mosra 
BbI3bIBAeT YMeCHbINeHHe aMIVIMTy IeKTpHYeCKHX OTBETOB KOXJIeapHoro ALpa 
(7). Han6onee eTalbHO M3y4eH NyTb, ALYUIMH OT KOMIMVIeKCa BepXHeH OJIMBbI 
K YJIMTKE MpOTHBONMOMOMKHOK CTOpPOHbI (*). QuekTpHuecKoe pasAparkeHHe ITOFO 
MYTH BbI3bIBAeT YMCHbUICHHe AMIVIMTY OTBETOB yJIMTKH (*). Takum oOpa3om, 
XOTA NMOMHOCTbIO XOX SpipepenTHorO MyTH 7 

HeACeH, IPHBeXeHHble JIMTepaTypHble an- A 5 

HbIe C HECOMHEHHOCTbIO yYKa3bIBal0T Ha Ha- 

JIMuHe MepeKpelleHHbIX HMCXOAAULAX My- ASP 
Tel, MO KOTOPbIM MOryT OCYLIeCTBIATLCA \ 


yrHeTarollve BJIMAHHSA. 


% B 


3 

a» 
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~~) 
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= 
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3 50 
3 0 60 120 «180 = 240 mur 0 60 120 180 300MuK, 

Puc. 2 Puc. 3 


Puc, 2. Bauaune pHTmMHyecKoro pa3qpaxKeHHA Ha QIeKTpH4YeCKHe OTBeTHI yIHTKH. J — ociMa- 
JOrpaMMbI OTBETOB YAHTKH Mp OLHOCTOPOHHeM SKCTHpNalnu Kopel; J] — To Ke Np ABycTopon- 
Heli 9KCTHpnauuH: A — Jo Hauana puTMH4eCKOrO pasapaxKkenua, 5 — uepes 5 uac. nocse ero 
BKMO“eHUA. | — yIHTKAa NpOTHBONOMOKHAA HEMOBpeKMeHHOMY MOJlymapuio, 2 — yHTKa Mpo- 
THBONOJOKHAA NOBPExXAeHHOMy Momymapuiw. //] — 3aBMCHMOCTb H3MeHeHHH aMIVIHTy OTBe- 
TOB yJIMTKH OT JWIHTeEMbHOCTH PHTMHMYeCKOrO pasqpaxkeHuA. CnviouwIHad KpHBad — Ha CTopoHe, 
MPOTHBONOMOKHOH NOBpexXTeEHHOMY MO/lyuIapHlO, MpepbIBHCTad KpHBaxd — Ha CTOpOoHe MoBpex- 
yleHHA. 


Puc. 3. Bananne pHTMH4eCKOrO pasipaxKeHHA Ha 9/IEKTPHYeCKHe OTBETHI CLYXOBOH 30HbI KOPBI. 
a, 6, 6 — 9leKTpHyeckue OTBeTHI Ha 1; 5 u 10-e pas—paxKeHHA COOTBETCTBeHHO. OctTabuble 060- 
3HAYeHHA Te Ke, UTO Ha PHC. 2 


To o6cToATeMBCTBO, 4TO yLayleHve OOMaCTH CHIbBMeBON U3BUMHbI MmpersAt- 
CTBYeT YMCHbUICHHIO 39IEKTPHYCCKHX OTBeETOB Me€pBHYHOM CYXOBOM 3OHbI, T0- 
3BOJIACT MIpeLMOMORKUTb, 4TO CyUeCTByeT OMpedeseHHOe B3aMMOMeHCTBHeE MexKLy 
SKCTUPMMpOBaHHbIM HM COXpaHeHHbIM y4acTKaMM KOpbl. OcyulecTBAseTcA JK 
3TO B3aMMOeHCTBHe Ha ypOBHe TOPH3OHTAJIbHBIX CBAZeM KOPbI WIM Mp yua- 
CTHH HMDKeJleKaU[MX OTAeOB HEPpBHOM CHCTeMbl B HaCTOAULee BPeMA HexACHO. 

CoOcTBeHHbIM JKCMePHMeHTaJIbHbIlt MaTepHal MH HMelOUMecA sMTepaTypHble 
JaHHble MO3BO/AOT BbICKa3aTb MpeAMoOOKeHHe O HAMYMH ONPeMeJICHHbIX B3a- 
MMOOTHOIeHHM MeKLY KOPTHKOPyra/ibHbIMM YrHeTalOUlMMH BJIMAHHAMH HM BJIMA- 
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‘HMAMH, HCXOAAULMMM M3 aKTMBUPyiollel YacTH peTHKYIAPHOH copmalluu cper- 
‘Hero mosra. Tak, HaMu Obl0 ycTaHOBJIeHO, 4TO B YCJIOBMAX IMTebHOrO PHT- 
MMUYeCKOTO pa3\paxKeHHA CYyleCTByeT 3ABHCHMOCTb MexKy pa3BHTHeM yruHeTe- 


A 


REET NRE A a TS ar aan TRA TA SEL OE PEN 


O WR aa aL teh p8tOODRASSID LOR tPA sD PUP AHO Ms ech at Brean P ERAN KY Mey 
ODS PSS SSS PIP IS PLAINS IS PIS IIIS NINN III SSN INI S ING 
Ret 
Puc. 4. A — u3Me- 
| HeHHA 39° npH puT- SRSA 2S LE EET PRE TE IO SE ETRE OT GTR DTS, 


MHYeCKOM pa3f~paxe- 120 NMawrrvtas Nah nen Ay apt 


HHH (unNdppl cepa 
_— BpemMA OT Ha- 
qalla pHTMHYeCKorO 
 ~pasiparxKenua;oTmerT- 


Ka BpemeuH 0,1 cex.). 
| 5 — uepHbim KBa- 399 WW 
ApaTHKoM OGo3Haue- — yyy 


/HO MeCTO OTBefeHHA; 
 WHAMdpepenTubli 

 9JIeKTpo pacnoua- 
falch B JoOHOH 


ee 51) 


“HHA 9CKTPH4eCKUX OTBeETOB KOPbI H Xapaktepom SOI’. Oxkasaocb, 4TO yrHe- 
TeHWe OTBETOB KOpbl HaGwOMaeTCA JIMUIb Ha coHe CHHXpOHH3auH JOT MU BOs- 
| HAKHOBeHHA MeJVICHHBIX pUTMOB (puc. 4). AHalOrH4Hble aHHble Obl mMoyye- 
-HbI B Ma0opaTopun Mopyiul mpu UcceOBaHHH OTBeETOB 3pHTe/IbHOM CHCTeMBI 
_(°). Tlo qaHHbIM 3TOH xKe aGopaTOpHH yMeHbIMeHHe OTBETOB MPOHCXOAHT 3Ha- 
4HTeIbHO ObicTpee, ecru B DOL mpeoGalaioT MeAeHHbIe CHHXPOHH3MPOBaH- 
Hble pXTMbl (!!'), B cayuae, ecnu SOL xapaktepusyeTcaA ObICTpbIMM PHTMaMH 
MaJIOH AMMVIMTYIbI, TO 1A yMeHbIIeHHA OTBETOB TpeOyeTCA 3Ha4HTeNbHO Oosb- 
mlee BpeMa pasipaxKennsa (1°). 
VispecTuo, 4To 6picTpaad pHTMuKa BOOT KOUIKM ABIAeTCA JIEKTPOSHepaso- 
TpadvyeckuM MpoaBmeHvem BO36yxKICHHA AKTHBMpytOlleH YaCTH peTHKyssAp- 
HOH PopMallMu CpesHero Mo3ra, B TO BPeMA KaK CHHXPOHH3UPOBaHHble MeVieH- 
 HbIC PHTMbI HaGsmoLaloTcA Ip MOHWKeEHHH ee aKTHBHOCTH (cm. (1*)). [l1puBenen- 
Hble flaHHble JaioT OCHOBaHHe MpednouaraTb, 4TO AA MpOABJEHUA KOPTHKO- 
yranbHbIx TOPMO3AWWMX BJMAHHA B YCJIOBMAX peAKOFO pHTMMYeCKOrO pa3s~pa- 
XKEHHA HEOOXOLHMO MOHMKeHHeE YpOBHA BOSOYAMMOCTH aKTHBUpyiouleH 4acTH 
peTHKyApHOH chopMaluH cpefHero Mosra. 


[save 


; 


Uuctutyt dusvonoruu um. H. IT. Tapnopa Tlocrynusio 
AkagemuH Hayk CCCP 24 VI 1960 
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Tlorxagn Akafemun wayrk CCCP 
1961. Tom 136, M 2 


PHSHOJIOTHA 
r. H. KACCHJIb 


O MEXAHH3ME JEMCTBHSA MAJIbIX 03 AXPEHAJIMHA 
HA OPFAHH3M YEJIOBEKA B YCJIOBHSX HOPMBI ; 
MW MPH HEKOTOPbIX] MOPA)KEHHAX? AMIHUWE®AJIBHOH OBJIACTH 


(IT pedcmasaeno akademuxom B. H. Yepnueoecxum 21 VII 1960) 


JIutepatypa, MOCBAIeHHaA BAMAHHIO NOAKOXKHEIX H BHYTPHBCHHBIX HHBEK- 
WMH CHMMaTOMMMeTHYeCKHX @MHHOB, B YaCTHOCTH apeHaiMHa, Ha LWeJIOCTHbIA 
OpraHv3M, OTJeJIbHbIe OpraHbl, TKAHH HW PUSHOJIOPHYeCKHE CHCTEMbI, BECbMa IIpo- 
THBOpeunBa (8-19, 1%). Kak u3BeCTHO, MapeHTepaJibHOe BBeeHHe alpeHaJlMHa 
COMpOBO*KMaeTCA HEPeAKO BbIPAKCHHbIMH ABJICHHAMH BO3Oy2KeCHHA NapacHM- 
MaTHYeCKOroO OTAea BereTaTHBHOM HepBHOH cucTemb!. Tak, no Jlannenonony ("’), 
MaJIbI€E JO3bl alpeHasIMHa BbIZbIBAIOT MapacHMNaTHYyeCKHH sp@eKT (CHHxKeHHE 
apTepHasIbHOrO JaBJIeHHA, OpaluKapANA), CpelHHe — CHMNATHYeECKHH (MOBBILLE- | 
HHe€ KPOBAHOFO JaBJIeHHA, TAXHKapAHA), a OoONbLIMe — aMPOMMMETHYECKHH (MO- 
BbILICHHE KPOBAHOrO aBJIeHHA, OpaquKapyANA). XapakrTepuble NapacumnaTuye- 
CKHe peaKUHH OblIH ONNCaHb! pAOM aBTopos (4, ’, 14) npH BBeqeHHH afpeHa- 
JIMHa HW e€FO MpPOH3BOJHbIX B XKeJyROUKH Mosra. 

B cBouxX HcCe€MOBaHHAX Mbl MCXOMMJIM H3 PakTa, 4TO apeHasIMH ABIA- 
eTCH CHMMaTHYeCKHM MeHaTOPOM UM NepBHUHbIN SPPeKT MPH ero BBeLeHHH B 
OpraHH3M ABJISeTCA CHMNAaTHYeCKHM. OKCHePpHMeHTAJIbHbIN MaTepHa, MIpelcTaB- 
JIGHHbIM B HACTOSULEM COOOWeHHH, NOyyYeH KOJNCKTHBOM JslaOopaTOpHHu 
(HM. JI. Batichenbgz, JI. TI. Jlaram, 39. A. Matauna, P. A. Coxonuucxaa, 
A. J]. Conoppepa, C. B. Yronepa, T. JI. Wpet6epr) npu «agpenanuHoBor 
mpo6e», paspa6oTaHHOH HaMUM JIA ONpeeneHHuA rpaHHI, roMeccta3a y 30po- 
BbIX JIOeH HM MpH HeKOTOpHIX CopMaxX MNaTOMOrHH AMSHWepaNbHOH OOacTH 
rovJIOBHOrO Mo3ra. 

Mcnob30BaHhe pa3sJIMUHbIX PYHKWHOHAbHBIX MpoO (ONHCaHHBIX paHee XO- 
JOMOBOH H TenJIOBOH) MOKa3piBaeT (7, ©), uTO IPH MopaxKeHHAX DHIHWepalbHOK 
O61acTH 3HAYHTeIbHO HapylaloTcA roMeocTaTHYecKHe (MpHcnocoOuTebHble) 
peaKIMH OpraHH3Ma H TeM CaMbIM OFrpaHH4YMBaloTcA cMocoOHOCTH ero cOXxpa- 
HATb MOCTOAHCTBO COCTaBa, (PH3HKO-XHMHYeCCKHX HW OnOMOrMYeCKHX CBOHCTB 
BHYTPeHHeH CpesbI HECMOTPA Ha BHELWHMEe BO3AeCHCTBHA HM CABHIH, BOSHHK aol He 
B TIpPOWecce 2KH3HEeATeIbHOCTH OpraHOB H TKaHel. 

B mpomecce aqanTalMH K BHEWIHHM BO3JelCTBHAM BeCbMa BaxKHY1O POJIb 
WrpatoT OOpas0BaHuA PeTHKYJAPHOM CPOpMaLMH MO3rOBOrO CTBONA, B TOM 4HCIIe 
WM ranotanamyca. UyBcTBHTeJIbHOCTbh HEKOTOPbIX KJICTOUHBIX OOpa30BaHHi 3TOK 
(bOpMalluH K pALY ryMOpasIbHbIX (aKTOPOB (al peHasUHy, ALeTHXONMHY, CepoTo- 
HHHY, THCTaMUHy), a TaK2xKe NOCTOAHHOE B3aMMOJeHCTBHE ee C LeHTpaMyN Bere- 
TaTHBHO-3HOKPHHHOM PeryJAWMH, PaCNOOKeHHBIMH B PHMOTaNaMHyecKOH O6- 
JaCTH, WaltOT OCHOBAHHE MpeANOMOKUTb, YTO PeTHKYJIAPHaA COpMalluA NpHHH- 
MaeT yuaCTHE B OCYILECTBICHHH TOMeOCTaTHYeCCKMX peaKUHi OpraHu3ma. B cBa- 
3H C 9STHM BO3HHK BONMPOC O BOSMOMKHOCTH HCMOIb3OBAHHA JIEKTPOIHUEaorp a- 
(buyecKOH MeTOAHKH JIA H3y4YeHHA (byHKUMOHAbHOrO COCTOAHMA IeCHTPaJIbHbIX 
PrOMeOCTaTHYeCKHX M€XAHH3MOB IPH ONpeeeHHbIX TYMOPaJIbHbIX BO3eCHCTBHAX 
Ha OpraHvH3M yeoBeKa. 

MeToguka. «AnpeHamunoBad mpo6a» B MpMHATOM HamMM MO_NduKalUE 
MPOBOANTCA OObINHO HAaTOWLakK B yTpeHHue uacbl. Tlocne usmMepeHua KpOBAHOTO 
AaBeHHA HM MoycyeTa Mybca y HaOsmMOaemoro OepyT H3 JOKTeEBOH BeHbI KPOBb 
ANA ONPeLeCHHA APCHAaJIMHONOJOOHDIX BeULeCTB, OHOMOrHYeCKOH AKTHBHOCTH 
(Ha W301MpOBaHHOM Cepylle JIArylKN), THCTaMMHa, JMaMMHOKCUasbl HM PHcTa- 
MHHONeKTHYECKOPO SdekTa, aleTHXOMHHA, XOJHHSCTePa3bl (MCTHHHOH U JOX- 
Hol). Beneq 3a 9sTHM Mog KORY pyKH BBO_UTCH 0,3—0,5 ma 0,1% pacTBopa 
50 4 


q 

aipenauHa. ApTepHasbHoe JaBseHHe, Mysbc, AbIXanne peructpupyrotes ye- 
pes 3; 10; 20; 30; 40 mun. noce uHbeKIIHM ampeHanuHa. Ocoboe BHUMaHHe o6pa- 
maeTcA Ha CyYObeKTHBHOe COcTOAHHe HaGwloaemoro Mw HaMuue BereTaTHBHbIX 
peaxuni. Uepes 10—20 mux. nocie unbekunu ajpeHaJIMHa BTOPHYHO OepyT 
KPOBb JIA ONpefeeHHA yKa3aHHbIX BbILUe BelecTB. B TeyeHue Bcero uccegO- 
BaHuA 3allHCbiBaeTcA S31 (ua 15-KananbHom SeEKTpOSHUedasorp ae). 

B CyTOWHOM KOJIMYeECTBE MOUH ONPefeMiOTCH alpeHaMH, HOpalpenamuH, 
17-Ketoctepoupbl uw 17-OkcHKkOpTHKOcTepougbl. Jana KOHTpOJIA HCCIeqOBaHHA 
MOU MpOv3SBOAATCA B TeYCHHE HECKOJIbKUX 
que 2O HW Nocwie mpoosl. 5 
 Tloyx Ha6m10feHvem HaxozuNch 33 370- SLOT TIO 

S 


yenopeka H 40 O0O/IbHBIX Cc pa3uiny- : 


HbIMH (OpMaMH HSHWeabHOW NMaTooruu vat di vatae Aus 2 
ee 


(B OCHOBHOM HelpO-SHJOKPHHHBIMH 4H Bere- 


TATHBHO-COCYJHCTBIMH (’)). S 
_Pe3yabTaTb, nomyyeHHEe mpu o6- Ae 


CeOBaHHU BCeX rpyll opel, NoKa3spiBaior, 


YTO BBeeHHe anpeHanuna: 1) BOBCe He BbISEI- ' 

BaeT peaklnH; 2) BbISbIBAeT YACTHUHYIO peak- o4 
Mui0, KOTOpad XapakTepu3yeTcA usMeHeHHeM : 5 
OWHOrO HIM ABYX OObeCKTHBHbIX MOKa3saTeeli : 


(apTepHasbHOrO aBeHHA, Nybca WIM JbI- 

KaHHA), HHOra B COUeTAHHH C JIErKHMH OLLy- 

MCHHAMH CepAueOveHHA; 3) BbI3bIBaeT BbIpa- 

MKeHHYIO peaKUHIO THMa CHMMNATO-ajpeHaso- Puc. 1 
BorO HJIM Baro-MHCyJIspHoro xKpu3a. IIpu 

STOM HaOsofaloTcA XapakTepHble ABJICHHA B BUe H3MCHEHHA MyJbCa, DbIXaHus 
B COUeTAHHH C HENPHATHDIMH CYODeCKTHBHBIMH OLLyULeCHHAMHM (2pOxXKb, 03H06, 
WyBCTBO BHYTPeHHErO HalpAKeHHA H T. J). 

_ Ha oOcHOBaHHM JaHHbIX KJIMHMYeCKOrO MH KJIMHUKO-Pu3sNOMOrMYecKOrO Obcule- 
MOBaHHA (300POBbIX HM OOJIbHBIX) COCTaBeHa CXeMa MpOLeccoB, MpoTeKaloulix 
B OpraHu3Mme MIpH BBEZeHHH MaJIbIX 103 aqpeHasuua (puc. 1). 
 Ecau wu306pa3HTb NOCTOAHHO MeHAIOMHeECA B3AHMOOTHOLICHHA Me@KTY CHM- 
MaTHyeCKHM HM MapacHMMaTHyYeCKHM OTAeaMH BereTaTHBHOH HEPBHOH CHCTeMbI 
B Bue BOMHOOOpasHOH KpHBOH (puc. 1,/), TO B HOPMaJIbHOM 320POBOM opraHH3- 
Me KOvieOaHHA OnOOrHyeCKOH AKTHBHOCTH (COOTHOWIEHHE CHMMaTO- H MapacHM- 
MaTOMMMETHYCCKHX BeULeCTB) HE BbIXOMAT 3a TpaHHUbl TOMeOCTa3a, YCJOBHO 
HaMCYCHHbIC JBYMA JIMHHAMH — BepXHeH, OFPaHHUMBaOlleH CHMMAaTHYeECKHE H 
HWwKHeH — MapacHMMaTHyeCKHe peaKLHH. 

Bpemenve HeGoObIOH O3bl alpeHaMHa (OTMe€YeHO CTPeJIKOM) 3,0poBOMy 
WeNOBeKY C YCTOMYMBOM BereTaTHBHOH HePBHOH CHCTeMOM M Oe30TKa3HO Jei- 
CTBY!OILMMH M€XaHH3MaMH peryJAWHH MH CaMoperyJAuMH (yHKUMH (puc. 1,2) 
BbI3bIBA€T KPATKOBPEMECHHOE YCHJICHHE CHMMATHYeCKOrO TOHYCa, CONPOBO*KLal0- 
MeecA OTBETHOM (KOMMEHCATOPHOH, BLIPABHUBalwlleh, Ipesqynpekaicilen) peak- 
(ue CO CTOPOHbI NapacuMnaTHyecKUX MeXaHH3MOB. 3a STO NapacumnaTuye- 
CKO (:a30l, UTEMbHOCTb KOTOPOHM 3aBHCHT OT HCXOMHOFO COCTOAHUA OpraHH3- 
Ma, HacTynaeT BTOpas BOMHa yCHJeHHA CHMNAaTHYeCKOH HepBHOM CHCTeMb! HT. J. 

Ha 39° y uccnenyemprx STO rpymnbl B TeyeHHe nepBplx 10 MHH. Mocwe BBe- 
JeHHA apenaauna (T. €. B TO BpeMA, KOrla MOFJIO CKa3aTbCA MIpAmoe WelcTBHE 
BBeeHHOrO afpeHamMHa) OTCYTCTByeT ONHCAHHbIi pAMOM aBTOpoB (’*, °) xa- 
PakTepHbI 2A BOSOyKIeCHUA aMpeHSPrvyecKHX SJIEMeHTOB peTHKYMAPHOH op- 
Mallu, CUBHr B CTOpOHy JeCcHHXpOHH3aunH. Hanporus, B OOJIbIIMHCTBE Cly4aeB 
HaO0LaloTcA ABJICHHA CHHXPOHHSAllHH G-pHTMa. 

| Kone6aHua ypOBHA W3y4eCHHBIX HaMH OMOJOrHYeCKH AKTHBHBIX BeIILeCTB 
KPOBH HaXOJATCA NpH 3STOM OObIMHO B rpaHHWax FOMeocTasa. 

_ Tipu sseqenun HeOonbuio Wo3bl alpenasHHa HCCJIeMYeMBbIM C BBICOKHM TO- 
(HyCOM CHMMaTHYeCKOrO OTMeNa BereTaTHBHOH HePBHOH CHCTEMbI, HO JlOCTaTOY- 
(HKIMH KOMMCHCATOPHBIMM BOSMOXKHOCTAMH MapacuMMaTHyeCckoro — (pa3s0Bble KO- 


905. 


meO6aHua CHMMaTHYeCKOH H CMeHAIOULeH ee MapacHMMaTH4YeCKOH AKTHBHOCTH 
MOrYT BbIHTH 3a Npesebl romeoctasa (puc. 1,3). IIpH stom Ovonormyeckad aKTHB- 
HOCTb KPOBM pa3JIH4¥Ha B 3ABHCHMOCTH OT (pa3bl, BO BPEMA KOTOPOH NpOH3BOLUT- 
cA uccmefqoBaHve. B mponecce pa3BHTHA CHMMAaTHYe€CKOH peaKWHH KPOBb CO- 
J@pXKHT 3HAYHTEIbHbIC KOJMYECTBA APeCHaJIMHOMOQOOHDIX BeuecTB C mpeoOsa- 
JJaHMVe€M HEOKHCJICHHbIX (OPM apeHasiHHa (NOBbIWeHHe KOSppHunMeHTAa cnelH- 
cbusHoctH). YpOBeHb CHMMAaTHHOB (Ha H30JIMpOBaHHOM CepAWe JIAPYWIKH) MOBbI- 
IeH, a alleTUIXOIMHa H rHcCTaMvHa — CHHXKeH. AKTMBHOCTb XOJIMHSCTepa3bl U 
WMaMHHOKCHasbl OOVIbWIeH YaCTbIO Mayaer. 

B mapacumnatuyeckoH cba3e KPOBb COJepxKUT CpaBHUTeIbHO OOJbUIMe KO- 
JIMUECTBA ALLeTHJIXOJIMHA H THuCcTaMMHa. CofepxKaHHe alpeHasMHOMOJOOHEIX Be- 
MjeCTB H YypOBCHb CHMINaTHHOB CHMKEHbI. 

M3mMeHeHuaA OnoOrMyecKOH AKTHBHOCTH KPOBH MpeUIeCTBYWT Be- 
reTaTHBHOH peakIMH, KOTOpad y 9TOH rpynMbl HaOMOLAeMbIX HOCHT “aCTHUHbIA 
XapakTep HW He COMpOBOmKMaeTCA HeENPHATHBIMH CYOBeEKTHBHbIMH OULYULCHHAMH. 
| « MurencuBuasa (BbIpaxKeHHad) peaKUMA HaOmOMaeTcA OObINHO MIpH Hapylie- 
HHH FOMeOCTaTHYeCCKHX MeCXA@HH3MOB, HeyCTOMYHBOCTH HM MOBbILCHHOH PpeaKTHB- 
HOCTH BereTaTHBHOM HeEPBHOM CHCTeMbI MJIM OAHOFO H3 ee OTAeEN0B. Ona HaOmO- 
WaercHh Kak y 3QOpOBbIX, TAK H y OOJbHBIX C NOPAKeHHAMM JMSHWepabHON | 
o6acTu, HO y MocwIeqHHX OTMeYaeTCH 3HAUHTEJIbHO alle. 

IIpv BbICOKOM HCXOJHOM TOHYCe CHMMaTHYeCKOrO OTeN1a BereTaTHBHOM Hep BHOH | 
cucTembl(puc.1,4)BBeqeHHe HEOO/IbLION NO3bI apeHaJIMHa BbISbIBaeT PAM HapactTaio- 
ULHX (asOBbIX KOIeEOAHHH CHMMaTHYeCKOH UM CMeCHAIOULEH e€ MapacCHMMaTH4eCKOH | 
AKTHBHOCTH, KaxK]O€ U3 KOTOPbIX CONPOBOXKMaeTCA yCHJICHHeEM MpPOTHBONOORK- 
HO JleHcTByIOuLHX MexaHu3MoB. IlepBoHayambHOe MOBbILIeHHe CHMMaTHYeCKOrO 
TOHYyCa CMeHAeTCA YCHJICHHeM NapacumnaTuyeckoro u T. A. Ha kakOM-TO 9TanMe 
(HHOra Yepe3 TOBOMbHO TIMTeIbHIN MpOMexKYTOK BpeMeHH) BOSHMKaeT BCeL- 
CTBHe CpbIBa KOMIICHCalHH BbIPaKeHHaA PeaKUUA THMa CHMMaTO-aspeHasOBoro 
Kpu3a (03HO6, NOBbILIeHHe TeMMepaTypbl, PO%Kb, BHYTPCHHee Halps2xKeHue, 
HapacTaHHe KpOBAHOrO laBIeCHHA, TaXMKapyua). 

Y uccenyeMbix 3TOM pyMMbl ABCHHA JeCMHXpOHHM3alHH Ha DOT moryt 
ObITb HEpeAKO OOHAPy2KeHbI BCKOpe (HIM Cpa3y) Moce BBELeHHA apeHaJiMHa. 
OJHaKO B 3Ha4HTeIbHOM YMCe CJIydaeB JeCCHHXPOHH3aUUA G-pHTMa HacTymaet | 
yepe3 JVIMTeIbHbIM MPOMeKyTOK BpeMeHH Ha BbICOTe CMMNAaTHYeCKOM peak- | 
mun (°). | 

Hayao BpipaxkeHHOH CHMMaTO-apeHasOBOH PeaKIMH XapakTepH3yeTca M0-. 
BbIIIeHHeEM CHMMaTHYeCKOM aKTHBHOCTH. OHakO 0 Mepe ee pa3BHTHa 
B KPOBM MOCTeMeHHO HapacTaeT YyPpOBeHb MNapaCHMMaTOMHMeTHYeCKHX Be- 
U€CTB, 4TO YKa3bIBaeT Ha KOMMeHCaTOpHOe BOBNeTeHHe B Mpowecc Ma- 
pacHMMaTHYeCKOrO OTAeIa BereTaTHBHOH HepBHOM cHcTembI. Tlostomy HepeqKo 
Ha BbICOTe CHMMNAaTO-alpeHaJOBOrO KpH3a B KPOBH OOHAPy2KHBalOTCA 3HAYHTEJIb- 
HbI€C KOJIMYeCTBa OMOJIOFHYeCKH AKTHBHBIX BeMLECTB THMla AalleTHIXOIHHA MW PHCTa-. 
MHHa. OHOBPeCMCHHO CHMKaeTCA YPOBCHb CHMMATOMUMMETHYECKHX BeILeCTB. DTa 
basa MapacuMnaTHueCKOH 3alHTbI OOLINHO MPeMUIECTBYeT BbIXOLY M3 KPH3a 
M B OTJ€bHbIX ClyYatX MpMOOpeTaer XapakTep rumepKomnencalHu (yCHJeH- 
Had MepWCcTa/IbTHKa, MOJIMypHA, TOLWIHOTA). 

IIpH BbicoKOM HCXOAHOM TOHyce MapacumnaTuyeckoro oTZeNa BereTaTHBHOH 
HePBHOH CHcTeMbI (puc. 1,5) BBeeHHe HEOOMbIUION TO3bI alpeHaMHAa TaKxKe MO- 
XKET BbI3BATb PAL (PasOBbIX KOMeOAHHH CHMMATHYeCKOH HM NapacHMnMaTuyeckon 
AKTHBHOCTH, 3aKAHYMBAIOULMXCA CPbIBOM KOMII€HCalHH B Bue Baro-HHCyJAp- 
HOrO Kpu3a (TOWIHOTA, PBOTa, MOTOOTMEeHHe, CHHKCHHE KPOBAHOFO JaBJeHHA, 
OpayukapAMA, NOMypHaA, yCHNeHMe MepucTaMbTHKM UT. J. ). Peakunu sToro 
THMa Np BBEMeHHH alpeHaHHa HaOsOMalOTCA peAKO HM, NO-BHAMMOMY, MOryT 
ObITh ery BbISBAHbI BBECHHEM MAJIBIX 03 HHCy/IMHa («HHCY/IMHOBaA mpo6a»). 

Hayao BpipaxKeHHOH BereTaTHBHOM peaKUMH B 3THX CJly4uaax XapaKTepu- 
3yeTCA NOBbILIEHHeEM MapaCHMMaTHYeCKOH AKTHBHOCTH KPOBH, HO MO Mepe Hapa- 
CTaHHA NapacumnaTuyeckoro sppekTa B KPpOBH HapacTaeT comepxkaHHe CHM- 
MaTHyeCKUX BewlecTB. Tem caMbIM OpraHH3M KOMMeHCHpyeT BbIXOMAUIee 3a pe- 
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Aeubl romeocrasa mpeoblayqaHve TOHYca MapacuMMaTHYeCKOli HEPBHOL CHCTeMbI> 
4TO cmocoOcTByeT BbIXO,y M3 KpH3a. 

Ilpa BbipaxkeHHo peakwuA CHMMaTO-aypeHanoBoro Tuma (puc. 1,4) moua 
MCIIBITYCMbIX COMepxKUT B TeyeHHe 2—3 AHeH Nocle BBELeCHHA alpeHaMHa 3Ha- 
YHTCJIbHbIC KOJIMYCCTBA ApeHaJIMHa, BO MHOFO pa3 MpeBbILWalOlHe BBeeHHytO 
Hosy, a Take 17-keroctepoujos u 17-okcnKoptuKoctTepongos. IIpu BbIparkeH- 
Holi peakUMH Baro-MHCy/lApHoro TuMa (puc. 1,5) Moya ucrbITyeMbIX copep- 
KUT B Teyenne 2—3 Heh SHaYHTeNbHbIC KOMMYECTBa HOpampenannua. Coyep- 
2KAHHE KE B HEH KOPTHKOCTepOHJOB J1H6O BOBCe He H3MeHAETCA, JIMGO CHMKAETCH. 
_ Takum oOpa30M, CTHMYJIALMA KOpbl HAAMOYeUHHKOB OCYLLeECTBIAeTCA Yepes 
TUMOTANAMO-runopusapHble Me€XaHH3MbI HE 9K3OreCHHO BBeJeCHHbIM ajlpeHaJy- 
HOM, @ SHJOPeHHbIM aJPeHaJIMHOM, BbIAeMBLIMMCA BTOPH4HO, B Mpomecce pas- 
HMTHA (pasoBoro Mpouecca. 

Ha sBpesenve 9K30reHHOrO alpeHaJIMHa, ABJIAIOWerocH B JaHHOM Cyry4ae 
YyKePOHbIM, BPCOHOCHbIM areHTOM, OpraHH3M OTBeyaeT COBOKYMHOCTbIO MpH- 
te oh tase: peak, MOOWIM3yA B TOM 4HCNe peTHKYyJIAPHy!o CHcTeMy 

OJOBHOFO MOSra, HaMpaBJCHHbIX Ha MIpeMOTBpallkenMe, CrviaxKHBaHHe BO3MOMK- 
HOrO CABUra B CocTaBe HM CBOLicTBAaX BHYTpeHNeH Cpembl, yTO OGecneyMBaeTca 
He TOJbKO BbIPABHHBAHHeM y2Ke BOSHHKILHX H3MeCHeCHHH, HO UM Leo CHCTeMOLi 
usnonoruueckux Mep 3alLMTbI, HalpaBJIeHHbIX Ha ero mpexynpexgenue. B 
OMpeeeHHOM YHCIe Cy4aeB Kak y 300POBbIX OMe, TaK HW Y IML C pasvIMUHBI- 
Mu (opMaMu HapylWieHuA WMSHUWepaibHOH OONAaCTH rOMeOCTaTHYeCKHe peaKUHH 
OTMMUAaIOTCH Kpalineli HeycToluuBocTHO. Y oHHX UCccueLyembIX OHH MOryT 
OvITh OcnaGneHbt, y Apyrux ycwvieHbl, BIVIOTb WO runepKomneucauHH. B 9sTHx 
CIyYaAX BbISBaHHbIe apeHaJIHHOM (asOBble CABUTM B AKUAKMX Cpesax OpraHus3- 
Ma, MOCTeNeHHO YCHJIMBaACb, OOYCJIOB/MBaIOT BOSHMKHOBEHHE XapaKTepHbIX 
BereTaTHBHBIX peakuui. BBoxuman moq Komxy o3a alpenauna (4—6 pr Ha 
1 xr seca) B Mo_aBrAOUleM UNCHe CyyaeB HecMOCcOO6Ha CaMa MO Cee BBI3BATb 
3aMeTHy!O BereTaTHBHy!O peakuwHio. Hayo nosaraTb, 4TO NocTyneHHe ee B 
OpraHH3M ABJIAeCTCA TOMUKOM K BOSHHKHOBEHHWO IelHOH peakiHH, BbIparxKarollen- 
Ca B HapacTaloulHx B OMHUX CyyaAX M 3aTyXalOUMxX — B MpyrHx (ba3OBbIX KOVIe- 
6aHuax cummatTuyeckoi u napacumnaTHyecKO aKTMBHOCTH KpOBH. 
_ JieticrBve MasbIxX 03 apeHanuHa MOxKeT ObITh pa3sMUHbIM. B OMHOM Te- 
pHoze OHO MpeumyllecTBeHHO CHMMaTOMMMETHYECKOe, B ApyroM — Mapacumna- 
TOMUMETHYECKOe, B TpeTbem — amcomumetuyeckoe. DpekT 3aBHCHT HE OT 
HerlocpeycTBeHHOTO BJIMAHHA HE3HAYHTCJIbHbIX KOJIMYCCTB ObICTpO paspyLlaro- 
meroca mpenapata Ha sdbexTopHbie npuGopbl, a OT BTOpHuHOrO OOpas0BaHHA 
HM MOcTyNMeHuA B KPOBb H TKaHEBYIO XKHAKOCTb MpOAyKTOB CmeuMpuyeckoro H 
HecneuMpuyeckoro MeTa6ovIM3Ma TKaHeH. 

MHTeHCMBHOCTb MW JWIMTeIbHOCTb peaKUHH, XapaKkTep HU CMeHa (a3 O6ycJOB- 
JeHbI KaK HCXOJHbIM cbUsHOOrMYeCKHM (OHOM, Tak M COCTOAHHeM WEHTPaJIbHbIX 
M mepudepuyeckuX peryJATOpHbIX MeXaHH3MOB. 


. VuctutyT Bice HepBHOH exATe/IbHOCTH me _ Tlocrynuno 
; Akafemuu HayK CCCP ran .18 VII 1960 
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Jloxaann Axagemun nayx CCCP 
1961. Tom 136, Ne 2 


PH3ZHOJIOTHA 


Usen-Koppecnonjent AH CCCP fr. H. CHEPAHCKHH u WO. M. NIPATYCEBHY 


AMHAMHKA PEAKTHBHbBIX NOTEHWHAJIOB FOJIOBHOTO MO3rA 
y METEM MPH BJIOKANE AXPEHOPEAKTHBHbIX CHCTEM 
LEHTPAJIbBEbBIX CHHANCOB MOSTOBOTO CTBOJIA 


Panee Hamu ObIJIO MOKa3aHO, YTO MCCMeEMOBaHHe KOPKOBOH JMHAMHKH MpK 
YMCTBEHHOM YTOMJICHHH y JeTelH, MpOBeMeHHOe KaCCHYeCKHM MeTOOM CeKpe- 
TOPHBIX Pe@JICKCOB, BLIABJIAeT HAapylWeHHe OaslaHca OCHOBHbIX HePBHbIX MpOLec- | 
COB B CTOpOHy TOpMOxKeHHA (°). Takoe ycnOBHOpedseKTOPHOe M3yYeHHe JeATEJIb- 
HOCTH MO3ra NpaBOMe€PpHO Ha3BaTb aHaJIH30M paOoTbl MO3ra MO TOpH30HTaIH. 


a 


0°05 
Te pee: ke ee aii eile ie ead ky Sen 
a 
ne ES Ie a ere WE, 
ope ins 


Or ON he a ea a a 
LAbiXQHUe 


0°05 
I AEA a agg a AD ny rd trata SAnAAl Nayar Swart AVA, en a pone 


Puc. 1. Mccnenopanve peakTHBHEIX noTeHunatos Tan C., 15 ner, 23 V 1960 r. a — fo mpona- 
3HHa, 6 — noce BHYTpHMbILWeYHOrO BBeseHHA 50 mr nponasHHa B 2,0% pacTBope (Hepes 
40 MuUH. mocle HHbeKUHH) 


TlozqHee HCMOb30BaHHeE MeTOJa PeaKTHBHbIX MOTCHIMaJIOB MO3BOIHIO HaM 
BIepBbIe HAOMOLATb HSMCHEHHE SJIEKTPHYeECKOH PeaKTHBHOCTH FOJIOBHOrO MO3ra 
pe6eukKa MO BJIMAHHeEM YMCTBeHHOrO yTomsmeHHA (*). Takoe aneKTposHuedaso- 
rpaduyeckoe W3y4eHHe JeATeEIbHOCTH MO3ra MpaBOMepHO Ha3BaTb AaHAaJIH30M 
padoTbl Mo3ra MO BepTHKaJIH. 

MoyuduunpoBaB MeTOA peaKTHBHIX NoTeHuMaoB m0 Jlopenny u Joccerty, 
MBI TOJIyUHJIH OJHOSHAUHbIE BEMYHHbI MO3TOBOHM JeATebHOCTH B MapaMeTpax 
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KOSPPHUMeEHTa CHHXpOHMsaltuu (K;) uw Ome SHepruu (ZA,) CHHXpOHH3upoO- 
BaHHbIX (peaKTHBHbIX) MOTeHI[MasIOB, KOTOPble TOHKO OTparKalOT YPOBeHb CHHAaN- 
THYCCKUX Nepejqay B TOMOBHOM Mosry peOenka. Mero u ero pe3yJbTaTbI pu 
H3y4CHHH YMCTBCHHOrO YTOMJICHHA y jeTeH OblIM HaMM OnuCcaHb! (’, *). OcHos- 
HOH pe3yJIbTaT STO PaOOTbI CBOAMJICA K TOMY, 4TO ObIla BbIABIeHAa TiaBHaA 
‘TeHCHIHA H3MCHCHHH PeaKTHBHBIX NOTeHWMaIOB B OST npu yMcTBeHHOM yTOM- 
‘euwH. Ona 3aKsioyaach B yBeMYeHHM KOS(ppHIMeHTa CHHXpOHH3allMH uM 
SHEPrHH CHHXPOHH3MPOBaHHbIX KOWeOaHHii. 

i OcHoBbiBascbh Ha JaHHbix IT. K. Anoxuna (1), MbI momaranM, uTO MexaHu3M 
CHHXPOHH3alHH PpeaKTHBHbIX MOTCHIWMAIOB, BO3MOXKHO, CBA3AH CO cneundbuye- 
-CKHM BOS CHCTBHEM PeTHKYJIAPHOH OpMallMH CTBONa MO3ra Ha KOpy 6O/bLIMXx 
pponytap ui. 

: Ucnosb3yA yNoMAHYyTHI MeTO, Aa yrayOeHuA BepTMKanbHOrO aHamusa 
ppadoret MO3ra, MbI CMOrJIM IIPHCTYNHTb K H3MCHEHHIO pa3JIMUHbIX ypOBHel cH- 
HalTHYeCKHX Tepemay B pe- 
\THK yA p HOH (popMallHH CTBO- 
‘Jia mosna. C 9sTo WevbI0 
ObII HCNOMb30BaH TPaHKBH- 
‘JmM3aTOp M3 rpynnbl mpon3- 
BOAHBIX (eHOTHa3HHa —oTe- 
“¥eCTBeCHHBIM Heli pommernyec- 
“KHH penapaT mponas3uu. 
OH O¥e€Hb MaJIO TOKCHYEH 10 
CpaBHeHHIO C aMHHAa3HHOM, 
TaK KaK He COMepxKUT xu0pa, 
“WM OOsaaeT BLICOKOM OnOVI0- 
‘rHuUeCKOH aKTHBHOCTBIO. B yi . \ Jape @p tp a aS 
KaHHuKe T.H. CnepauHcKoro i EEE HEN PLT IE ETP OP SEH 
OH IIPHMeHsAvICA C s1eueOHEI- 

MH ILeIaMu y TPyHbIx je- Puc. 2. TpapuKka uccneqopanua Tanu C. 23 V 1960 r. 


reli B CpaBHUTebHO BBICO- I— jo mpona3una, 2 — yepes 40 MHH. nocne BHYTPHMBI- 
4 uleuHoro BBegeHHa 50 mr npomasHHa. a — KoadpuuHeHT 
KMX JO3aX (B CpenHem 4 Mr CHHXpOHH3auHH (K,) yCBaHBaeMbIX yacToT, 6 — oOwas 


Ha 1 xr Beca). BAOKMPYA  suepraa cuuxpoHH3HpoBaHHBIx KoneOanuit nua KaxKIOR 
A PCHOPpeakKTHBHbIe CHCTEMbI yactoTbl (2A ,) 


CHHAaMCcOB PeTHKYJAPHOH - 

@opMauun cTBOa MoO3ra, 

IPCEMMYULeCTBeEHHO CpefHero MO3ra, MpOMa3sHH MO3BOUIAET CHATb CTpax, YCHJIMTb 
HM MIPOMIHTb Ha HECKOJIbKO ¥YaCOB JeHCTBHE aHeCTeTHKOB. 

STM Oco6eHHOCTH JeHCTBUA MpoMna3sHHa NO3BO/IMJIM HAM IIPHMeCHHTb ero AA 
YIOTCEHIMPOBaHHO aAHeCTe3HH IIpH OTOMAaPpHHrOOrMyeCcKUX ONepalMAx y JeTeH 
11—15 wer. Ilpw nomomu sanextpodu3snosorMyeckoro aHaslv3a peaKTHBHbIXx 
MOTCHIMaIOB MOSsra ONpefemAacb MHHHMAJIbHO sPeKTHBHAaA 03a MpoMnasuna, 
KOTOpPad: a) YCHMMBana HM NposMeBana elcTBHe HOBOKaHHAa, 6) CHMMaJa 4yB- 
TBO CTpaxXa H HaCTOPOXKeHHOCTh, B) MOMHOCTbIO COXpaHAIa CO3HaHHe, Fr) mpe- 
aqyupeklana pBoTy pH Onepaluu, A) BbIsbIBaa OMpeyeneHuble caBuru SOY. 

PeakTHBHbIe MOTeHILMaJIbI MCCIeEMOBaIHCb WO HM Moce NOyYeHHA Nponasu- 
Ha (cnycta 40—60 muH., B 3aBMCHMOCTH OT CmocoOa BBegeHua). J{O3bI BBO,U- 
aucb oT 15 yo 50 Mr nponasuua BHyTpb HM OT 12,5 70 50 Mr mpomasuHa BHYTpH- 
MBIIMedHO B 2,5% pacTBope, uTO coorBercTBoBao 0,5—1,0 mr nponasuna Ha 
} xr Beca peOeHKa. OnucaHHbIM BbILIe MeTOJOM aHaJIM3 PCaKTHBHBIX MOTeH- 
WHaIOB TOJIOBHOrO MO3ra Obl MpousBemeH y 26 peTeH B yeTcKOH OronapuE- 
romoruvyeckOH KJIMHMKe MocKoBcKoro HHCTHTyTa yXa, TopJia WH HOCA. 
| PesybTaTel: pu HadMunn aspeKTHBHOTO KJIMHMYeCKOTO JleHCTBHA OnOKH- 
‘pytollero BellecTBa, MpHMeHeHHOrO B He3HAYHTEVIbHBIX O3ax, y 62% ob6cue- 
/qyempix pete (16 wenoBeK) SHeprusa CHHXPOHM3HpOBaHHbIX KOeOaHHi uM 
KOS*ppUIMeHT CHHXPOHH3alNH BospactaiH; y 19% (5 eTeH) — 06a sTHX NoKa- 
3aTeIA PCAKTHBHbIX MOTCHUMaIOB TOJIOBHOrO MO3ra B OTBET Ha PHTMMYECKyIO 
CBeTOBYIO CTHMYJIAWMIO JO HW MOCMe MpHMeHeHHA ajpCHOHEraTHBHOrO BelllecTBa 
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